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MODÜLER CEPHE TASARI MI İ Çİ N ÖNERİ 
ÖZET 
Bu çalış manı n a macı  modül er  prensi pl eri n bina cephe t asarı m ve i nşası nda 
kullanı mı nı n getireceği f aydal arı  göst er mek ve modül erli k kavra mı nı n cephe 
tasarı mı na nasıl uygul anabileceği konusunda bir öneri getir mektir.  
Çalış manı n giriş  böl ümünde sürekli  artan yeni  bina i hti yacı ndan ve bu i htiyacı  çabuk 
karşılayabil mek adı na kaliteden ödün veril mesi hat ası na düşül me mesi  gereği nden 
bahsedil mekt edir.  Bu niteli k ni celi k i kile mi ne çözü m ol arak modül er  t asarı m 
öneril mekt edir.  Modül er t asarı m boyutsal  ol arak koor di ne edil mi ş  ko mponentleri n, 
bu ko mponent  boyutlarını n katı  ol arak boyutlandırıl mı ş  açı klı klarda kullanıl ması 
sureti yle ko mponentleri n onl ara ayrılan boşl ukl ara uydur ul ması  i çi n gerçekl eştirilen 
işle ml eri n ortadan kal dırıl ması prensi bi ne dayanır. 
Çalış manı n i ki nci  böl ümünde modül er  prensi pl erin kabul ünün bi na üreti m süreci ni n 
ko mponent  üreti mi,  t asarı m ve  i nşaat  aşa mal arında  sağl adı ğı  faydal ar ayrı  ayrı 
incel enmekt edir.  
Çalış manı n üçüncü böl ümünde modül er  cephe t asarı mı  i çi n bir  öneri  getiril mekt edir. 
Bu öneri  ortagonal  bir  referans  siste mi ne ot uran ve  kat  yüksekli ği ni n kat  boyunca 
sabit  kal dı ğı  t üm bi nal arda kullanılabil mekt edir.  Bu öneri de cephel er  bir  büt ün ol arak 
değil  parça parça boyutlandırıl makt a daha sonra bir  araya getirilerek cephe boyut una 
ul aşıl makt adır.  Bu parçaları n seçil mesi ndeki  kriter  cephe yönünün değiştiği  köşel er 
ol arak seçil mi ştir. 
Öneri de cephel er  ör me  ve gi ydir me ol arak i ki  farklı  grupt a i ncel enmi ştir.  Bu i ki 
gr ubun boyutlandırıl ması nda et kili  ol an ort ak ve farklı  pek çok özelli kleri  vardır. 
Bi ri nci  özelli k pl andır.  Deği şi k pl an ti pl eri ni n boyutlandır madaki  et kileri  ör me  ve 
gi ydir me cephel er içi n for mül e edil mi ştir. 
xii 
Ör me  cephel er,  bi na i skel etini n i çerisi nde dol gudur,  bu sebepl e di zili mleri  t aşı yı cı 
el e manl ar  ve kapı  ve pencere çerçeveleri  i çi n bı rakıl mı ş  boşl ukl ardan etkil enir.  Bu 
et kiler  i çerisi nde yer  alması  muht e mel  ol an dış cephe ile kesişen i ç duvarl ar  bu 
çalış ma  kapsa mı nda yer  al ma makt adır.  Bi nal arda dol gu i ç duvarl ar  kullandı ğı 
varsayıl makt adır.  Mutl aka ör gü i ç duvar  kullanıl ması  istendi ği  t akdirde bu duvarl arı n 
cepheye met al bağlar yardı mı yl a kenetlenmesi gerekmekt edir.  
Şaşırt ma,  ör me cephel erin boyutlandırıl ması nı  etkileyen başka bir  özelli ktir.  Tezde 
şaşırt ma boyut unun belirlenmesi  kullanılacak modül ün boyutları  il e il gili bi r  t akı m 
sı nırla mal ar  da getir mi ştir.  Ör me  ve gi ydir me  cephel er  boyutlandır ma met odul ar 
açısı ndan farklılık göst erseler  de modül er  bir  cephe ancak t asarı m ve komponentl er 
beraberce gerekli sınırlamal ara uydukl arı takdirde el de edilebil mekt edir. 
Gi ydir me  cephel er  he m bina il e bir  büt ün he m de bi nadan ayrı dırlar.  Ör me  duvar  gi bi 
dol gu vazifesi  gör medikl eri nden süreksi zlikler boyutlandır mal arı na etki  et mez. 
Sürekli  göz önünde ol dukl arı ndan aynı  za manda bir  est eti k ifade aracı dırlar.  Bi rden 
çok ko mponent  kullanılması,  ko mponentleri n kendi  aral arı ndaki  düzeninde çeşitli 
oyna mal ar  yapıl ması  gibi  t asarı m prensi pl eri nin kullanıl ması nı n et kileri  gi ydir me 
cephe boyutlandır ma önerileri nde di kkate alı nmı ştır.  
Dör düncü böl ümde çalışma  kapsa mı nda geliştirilen bil gisayar  pr ogra mı  anl atıl mı ştır. 
Bu pr ogra m kullanı cı nı n girdi ği  cephe boyutları nı  böl üm 3’t e el de edilen prensi pl er 
doğr ult usunda  en yakı n modül er  cephe boyutlarına çevir mekt e kullanıl makt adır.  En 
fazla 40 köşe nokt ası  i çeren cephel erde kullanılabil mekt edir.  Pr ogra m cephel eri  bir 
büt ün ol arak değil  her  yönünü ayrı  ayrı  i ncel e mektedir.  İl k ol arak pr ogra ma bil gileri n 
giril me f or matı  il e il gili bil gi  veril mi ş  daha sonra bu bil gileri n pr ogra m t arafı ndan 
nasıl  i şlendi ği  açı kl anmı ştır.  Bu pr ogra mda kullanılabilecek ör me ve  gi ydir me  cephe 
el e manl arı  ve süreksi zlikleri n boyutları  ile il gili  sınırlandır mal ar  belirtil mi ştir.  Daha 
sonra pr ogra mı n en yakın modül er  boyutları  nasıl  hesapl adı ğı  anl atıl mı ş  ve  en son 
ol arak sonuçl arı n sunul uş şekli açı kl anmı ştır. 
Dör düncü böl ümün sonunda pr ogra m t arafı ndan çözül müş  dört  adet  ör me  ve beş  adet 
gi ydir me cephe ör neği veril mi ştir.  Ör me  cephe ör nekl eri  çeşitli  süreksi zli k 
ko mbi nasyonl arı  ve sıfır süreksi zlik versi yonl arını  i çer mekt edir.  Pr ogra m t arafı ndan 
önerilen boyutlar,  girdiler  il e karşılaştırılarak süreksi zleri n boyutlandırmaya et kisi 
xiii 
göst eril mi ştir.  Gi ydir me cephe ör nekl eri  i se değişi k adette modül  kullanımı  ve  bir 
modül e önceli k veril mesi  versi yonl arı nı  i çer mektedir.  Pr ogra m t arafı ndan önerilen 
sonuçl ar,  girdiler  ile karşılaştırılarak farklı  modül  adedi  ve bir  modüle önceli k 
veril mesi ni n boyutlandırmaya et kisi  göst eril mi ştir.  Büt ün ör nekl er  i çi n önerilen 
boyutlar,  girdiler  il e karşılaştırılarak modül er  boyutlara ul aş mak i çi n gerekli  değişi m 
yüzdesi de göst eril mi ştir 
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PROPOSAL FOR MODULAR FAÇADE DESI GN 
SUMMARY 
The ai m of  t his  t hesis i s  t o de monstrate t he benefits  of  usi ng t he concept  of 
modul arit y i n t he desi gn and constructi on of  buil ding façades  and make a  propositi on 
on how t o appl y t his concept t o its desi gn phase.  
The i ntroducti on part  of t his  t hesis  concentrates  on t he i ncreasi ng de mand f or  ne w 
buil di ngs  t o ans wer  t he needs  of  ur ban life and t he pitfall  of  pr ovi di ng hi gh quantities 
wi t h t he sacrifice of  quality t hat  i s  faced by buil ding pr ofessi onals.  As  an ans wer  t o 
this dile mma  t he t hesis suggests  modul ar  practice;  a syst e m of  buil ding whi ch 
e mpl oys  di mensi onall y coor di nat ed co mponents  i n cl earances  di mensi oned as 
multi ples of t hese components t hus eli mi nati ng t he need for reshapi ng materials.  
The second part  of  t he t hesis  e mphasi zes  t he benefits of  adopti ng modular  practice. 
Modul ar  practice consists of  t hree phases;  component  manufact ure,  architect ural 
desi gn and constructi on. Di sti nct benefits at each phase are handl ed separatel y. 
In t he t hird part,  a modul ar  façade desi gn pr opositi on i s  made.  The propositi on i s 
vali d f or  façades  t hat  fit  int o an ort hogonal  reference pl ane i n whi ch t he  walls f oll ow 
t wo directi ons  perpendicul ar  t o each ot her  and hei ghts  of  st oreys  are unifor m 
throughout  t he whol e fl oor  peri met er.  In t he pr opositi on a façade i s  not  consi dered as 
a whol e but  as  t he sum of  many secti ons.  Secti ons are defi ned as  out er  wall s eg ment s 
that  lie bet ween consecutive corners  where façade directi on changes.  It  i s suggest ed 
that  façade secti ons  are di mensi oned discretel y and t han br ought  back t ogether  t o t he 
for m of a façade.  
Façades  are di vi ded i nt o t wo gr oups  as  masonr y and curtai n walls.  The common and 
differentiati ng pr operties of  t hese gr oups  t hat  must  be  t aken i nt o account  whil e 
di mensi oni ng are expl ained al ong wit h sol ved exa mpl es.  The first  descri pti on i s 
gi ven on t he pl an vie w pr opert y.  Different effects  of  pl an vi e w t ypes  on 
di mensi oni ng of masonry and curtai n wall façade secti ons are for mul at ed.  
xv 
Mas onr y i s  an i nfill;  its  course i s  di st urbed by t he skel et al  syst e m as  well  as  door  and 
wi ndow fra mes.  Di sconti nuit y causes,  openi ngs  such as  t hose l eft f or  fra me 
pl ace ment  and struct ural necessities  such as  col umns  are pr operties  of  masonry t hat 
effect  di mensi oni ng.  Int ernal  walls i nt ersecti ng wi th t he façade are not  consi dered as 
disconti nuit y causes.  The buil di ngs  consi dered use partition walls, pl ast er  or 
pl ywood panels  whi ch are st abilized by st uds  even if  i nt ernal  masonr y wal ls are used 
they are consi dered t o be bondi ng t o t he façade by t he use of  met al  ties.  Load beari ng 
internal  walls t hat  penetrat e i nt o t he façade and effect  co mponent  ali gnment  are not 
in t he scope of t his t hesis. 
St aggeri ng i s  anot her  pr opert y of  masonr y t hat  effects  di mensi oni ng.  In t he t hesis  t he 
for mul ati on of  t he a mount  of  st agger  also di ct ated so me  li mits regardi ng component 
di mensi ons.  Alt hough masonry and curt ai n walls  differ  i n di mensi oni ng met hods,  i n 
bot h gr oups,  a modul ar  façade can onl y be achi eved when bot h t he co mponent s  used 
and t he desi gn itself fulfills some require ments. 
Curt ai n walls are f or med by panels  hangi ng from edges  r oofs  or  fl oor  decks,  t hey are 
attached t o t he buil di ng but  also separate from it.  Because curtai n wall  façades  are on 
per manent  displ ay t hey are also a f or m of  est hetic expressi on.  The effects of  desi gn 
pri nci pl es  such as  t he use of  multi ple co mponents  and ali gnment  mani pulati ons  on 
di mensi oni ng are for mulat ed i nstead of disconti nuities and stagger i n masonr y.  
In part  four  t he co mputer  pr ogra m whi ch i s  desi gned as  a  part  of  t his t hesis  i s 
expl ai ned.  It  i s  used i n revisi ng pr oposed façade di mensi on t o modul ar  dimensi ons 
by t he use of  t he pri nci ples  expl ai ned i n part  t hree.  It  can be used i n cal cul ati ons  of 
façades  e mpl oyi ng up t o f ort y cor ner  poi nts.  The pr ogra m consi ders  façades  not  as 
whol e but  as  separat e sides.  First  i nfor mati on i s  gi ven on t he f or mat  of  ent eri ng t he 
pr oposed façade dat a i nto t he pr ogra m,  and t hen how t he pr ogra m anal yzes  t his  dat a 
to get  secti on pr operties  is expl ai ned.  Di mensi onal  properties  t hat  must  be e mbodi ed 
by masonr y and curt ai n wall  components  and di sconti nuities  suitabl e f or  use i n t hi s 
pr ogra m e mbody are expl ai ned.  Then how t he pr ogra m makes  use of  thi s  dat a t o 
reach t he cl osest  modul e quantit y i s  shown.  Fi nally t he way t he pr ogra m presents  t he 
results is descri bed.  
xvi  
In t he end of  t he f ourt h secti on f our  masonr y and fi ve curt ai n wall  façade exa mpl es 
are sol ved showi ng t he use of  t he pr ogra m i n det ail.  Masonr y façade exa mpl es  are 
sol ved wit h a variet y of  possi bl e di sconti nuity co mbi nati ons  and al so wit hout 
di sconti nuities.  The results of  different  exa mpl es  are co mpared showi ng t he effect  of 
different  di sconti nuities  on suggest ed di mensi ons.  Curt ai n wall  façade exa mpl es  are 
sol ved e mpl oyi ng different  quantities  of  co mponents  wit h and wit hout  ali gnment 
mani pul ati ons.  The results of  different  curt ai n wall  façade exa mpl es  are co mpared 
showi ng t he effect  of co mponent  quantities and mani pul ation on suggest ed 
di mensi ons.  Suggest ed di mensi ons  from all  exampl es  are also co mpared wit h t he 
pr oposed results t o show the percent age of change required t o attai n modul arit y.  
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1.  I NTRODUCTI ON 
Ever yday t he worl d i s  getti ng more ur bani zed,  our  man- made environment,  t he 
cities,  t he subur bs  are expandi ng.  Popul ati on i s  const antl y risi ng,  traffic i s  increasi ng, 
schools  and hospitals are getti ng more crowded.  Wi t h housi ng bei ng i n the cent er, 
there i s  a const antl y i ncreasi ng pressure t o pr ovi de more syst e ms  of  li vi ng,  co mpl et e 
wi t h educati onal, industrial, commerci al and recreati onal and healt h facilities.  
When t ryi ng t o ans wer  t hese ur gent  construction needs,  it  i s  quite t empti ng t o 
pr ovi de enough space wi th t he sacrifice of  quality,  whi ch al one woul d not  sol ve t he 
pr obl e m,  because of  t he “i ncreasi ng sophistication i n public t aste and advanci ng 
concepts  of  healt h,  educati on and i ndustry t hat  call  for  facilities  of  greater  qualit y 
and co mpl exit y t han ever” ( Darli ngt on et  al,  1962).  Poor  st andards  are not  t he onl y 
way of  attai ni ng affordability.  On t he contrary l ow qualit y constructi on,  l ess att enti on 
to desi gn and det ail,  obligat es  rene wal  wor k and desi gn adapt ati ons,  whi ch i n t he end 
melts away t he savi ngs made i n t he begi nni ng.  
Accor di ng t o It alian architect  Ducci o Turi n t here are some  t ypi cal  feat ures  of 
conventi onal  buil di ngs  whi ch shape t he nat ure of  the buil di ng i ndustry.  One of  t he m 
is t he rel ati ve uni queness  of  t he fi nal  product  and t he variet y of  t he pr oducti on and 
installati on pr ocesses  which necessitate a di sti nct  or gani zati on and a  hi gh nu mber  of 
speci alists.  The construction site i s  a t e mporary fact ory t o whi ch mat erials, machi nes 
and peopl e are transported.  Fi xati on of  t his  factor y t o a  particul ar  site forces  so me 
part  of  t he i ndustry t o be mobile.  Fr om t he need f or  mobilit y arises  t he pr obl e m of 
transportation of  l arge and heavy mat erials t o di stant  l ocati ons.  There are hi gh i nitial 
and r unni ng costs  i ncl udi ng machi nery,  raw materials,  components,  t he crew et c., 
and t here i s  a  l ong pr oducti on ti me  until  i nvest ment  ret urn.  Att e mpt s  t o i mpr ove t he 
efficiency of  t he buil ding pr ocess  i nvol ves  changi ng t hese feat ures;  using li ght er 
mat erials or  usi ng co mponents  availabl e from l ocal  manufact urers  or effecti ve 
prepl anni ng of site mechani zati on and operati ons.  ( Gr oak, 1992) 
Such rati onalizati ons  i n t he buil di ng i ndustry are i mport ant  because maki ng of 
buil di ngs  and rene wal  of  t he built  environment  for ms  one of  t he l argest i ndustrial 
acti vities  i n every country.  Accor di ng t o st atistical  dat a from Gr oak ( 1992)  even 
wi t hout  t aki ng i nt o account  a  l arge a mount  of  unrecorded construction wor k, 
constructi on i ndustry worldwi de still  accounts  f or 1. 000 billi on USD worth of  wor k 
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and it  a mounts  t o about  10 % of  Gr oss  Do mestic Pr oduct  of  countries.  In an i ndustry 
so vast in scal e even t he sli ght est i mpr ove ment results i n si gnificant savi ngs 
A t echni cal  i nnovati on i n t he buil di ng i ndustry has  been t he i ntroducti on of 
prefabricated co mponent  pr oducti on.  The i dea of  usi ng hi gh qualit y,  precision made, 
mass-produced co mponents  t hat  are asse mbl ed on site,  i s  t he applicati on of  a 
technol ogi cal  mi racl e t o t he buil di ng i ndustry whi ch has  br ought  l uxury it e ms  li ke 
TVs  and aut omobiles  t o be t he basi c parts of  our  l ives.  Accor di ng t o Leon (1971)  t he 
shortage of  availabl e skill  required t o pr oduce t he l arge nu mber  required f or 
buil di ngs  of  all  t ypes  prepared t he gr ound f or  t his  industrializati on.  Wi t h mechani zed 
met hods  of  fact ory pr oducti on and site erecti on,  f or  manufact ure,  asse mbl y,  and 
rapi d constructi on of st andardized buil di ngs  and co mponent  parts,  great er 
pr oducti vit y i s  achi eved,  site l abor  require ments  are mi ni mi zed and t ot al  constructi on 
costs are reduced.  
Fact ory pr oduced structural  st eel  col umns,  precast  concret e el e ments  and mass 
pr oduced non struct ural  components  are already wi del y used i n t he i ndustry because 
of  t he i ncreased pr oductivit y t hey i nduce.  Bei ng modul ar  i s  yet  an additi onal  attri but e 
to t he way t hi ngs  are prefabricat ed t hen used i n desi gn and on site.   It  ai ms  t o rel at e 
components  t o each ot her  and t o t he desi gn i n a way t hat  when accepted by t he 
buil di ng co mmunit y,  both desi gn and site operations  will  be si mplified,  the present 
unnecessary and artificial  fact ors  t hat  i nflate constructi on costs will  be avoi ded even 
mor e t han achi eved until now.  
The wor d “ modul e” i s deri ved from t he Latin wor d “ modul us” whi ch means, 
measure.  It  does  not  denot e a specific magnit ude.  The concept  of  modul e i s  very ol d, 
in anci ent  buil di ngs,  are found t he evi dence of  t he use of  modul es  as  a  regul at or  of 
di mensi onal rati os, used cent uries ago by Egyptians, Greeks and Ro mans.  
In modern architect ure, modul ar  practice st e ms from t he i nitial  wor k of  Al bert 
Far well  Be mi s,  an Amer ican i ndustrialist  who had a  deep i nt erest  i n social  housi ng 
devel opment.  Be mi s  tried t o appl y hi s  knowl edge of  i ndustrial  producti on techni ques 
to t he buil di ng i ndustry ai mi ng t o eli mi nat e t he i nefficiency,  wast e and hi gh cost 
caused by t he existi ng met hods  of  asse mbl y of  unrel ated mat erials.  In 1936 he 
pr oposed a  desi gn method,  where all  t he buil di ng co mponents,  i n all  t hree 
di mensi ons  of  t he buil ding woul d be desi gned accordi ng t o a modul e of 4 i nches. 
Be mi s’  i deas  gai ned a  l ot  of  attenti on i n t he buildi ng i ndustry;  t his  was a  radi cal 
change i n perspecti ve i n r espect  t o t he i nt erpretation made by cl assical  cult ure.  The 
modul e ceased t o be a  t ool  f or  t he aest hetic control  of  architect ure,  and was  i nst ead 
transfor med i nt o a practical,  functi onal  t ool  whi ch had an obj ecti ve of  changi ng 
constructi on wor k i nt o a  mor e fact ory-li ke acti vity.  Laura Badii  poi nts  out  t o t he fact 
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that  t his  moder n concept  of  modul ar  coor dinati on i s  strictl y li nked t o t he 
industrializati on of  t he buil di ng i ndustry.  Wi t h industrializati on,  modul e beca me  a 
funda ment al  di mensi onal  el e ment,  a co mmon reference,  bot h i n t he desi gn pr ocess 
and i n t he producti on process.  
Di fferent  pr oposals  regardi ng t he val ue of  t he modul e were put  f orwar d many 
countries  even transformed t his  rati onal  t hi nking i nt o st andards  f or  component 
pr oducti on.  Architects were encouraged t o use modul ar  components and appl y 
modul ar desi gn pri nci pl es i nt o t heir desi gns as means of reduci ng buil di ng costs.  
In t his  t hesis concentration i s  on t he modul arity of  a  si ngl e buil di ng ele ment  t he 
façade.  What  i s  tried t o be achi eved i s  t o arri ve at  a met hod of  desi gn f or  buil di ng 
façades  based on modul es.  It  has  not  been tried t o arri ve at  certai n si zes  or exa mi ne 
the appr opriateness  of  the current  accept ed modul ar  syst e m based on the basi c 
modul e of  100 mm f or  façade constructi on.  The ai m i s  t o fi nd t he dimensi onal 
require ments  of  a  variety of  el e ments  t hat  can be e mpl oyed i n t he constructi on of  a 
façade  and f or mul at e a met hod f or  t he desi gn of  façades  t o be constructed usi ng 
these component s wit hout the need for any alterations of t hese components. 
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2.  MODULAR PRACTI CE 
Darli ngt on ( 1962)  defi nes  modul ar  practice as  an i ndustrialized buil di ng syst e m i n 
whi ch all  mat erials,  components,  products  and equi pment  are di mensionall y and 
functi onall y coor di nat ed,  fitted t oget her  si mpl y and easil y wit h mi ni mu m alterati ons 
resulti ng i n i mpr oved producti vit y and efficiency,  and eli mi nati on of  wast e and 
conf usi on.  
In pr ofessi ons  wit h artistic i ncli nati ons,  al ong wi t h t he wor d i ndustrializati on a 
negati ve i mage co mes  t o mi nd.  The t er m conj ures  up wit h i mages  li ke unattracti ve 
and poorl y made,  i nstead of  i nnovati ve.  This  i s  pr obabl y caused by many co mmon 
for ms  of  prefabricated te mporary struct ures  with fe w st oreys  and li mited desi gn 
confi gurati on.  Modul ar  practice however  shoul d not  be conf used wit h the m as  it 
represents a disti nctl y different struct ure and constructi on techni que.  
The t er m modul ar  denot es  a met hod of  desi gn and constructi on f or  per manent 
buil di ngs  whi ch use st andard mat erials,  i dentical  constructi on met hods  and have no 
strict  desi gn li mitations.  Modul ar  practice t akes  t he best  aspects  of t raditi onal 
constructi on met hods  and advant ages  of  prefabricati on and co mbi nes  t hem.  I n t he 
end it  gi ves  a cust om,  l ong-lasti ng pr oduct  i n si gnificantl y short er  ti me fra mes  t han 
traditi onal site construction.  
A good represent ati on of modul ar  practice can be t he Lego t oys  where all  pi eces  are 
multi ples  of  a  si ngl e modul e and fit  t oget her  si mpl y and easil y.  On t he other  hand 
traditi onal  practice rese mbl es  a  puzzl e where t here are t housands  of  choi ces  f or  each 
gap and onl y one correct  ans wer.  All  ot her  pi eces  have t o be checked wit h a keen eye 
to fi nd t he perfect  mat ch.  Alt hough many peopl e wi t h t his  challengi ng,  i n real  life it 
means l oss of ti me and money.  
2. 1 Benefits of I mpl e menting Modul ar Practice 
In hi s  speech at  t he modul arit y conference i n 1969 Hyde st at ed t hat,  compared t o t he 
little concern gi ven t o putti ng unrel ated it e ms  t oget her  i n desi gn and cost  pl anni ng 
phases,  accordi ng t o st atistics  it  account ed f or  40 to 50 percent  of  construction ti me, 
and 75 t o 80 percent  of  the pr obl e ms  wit h t he fi nished buil di ng.  The desire t o keep 
the nu mber  of  st andard si zes  of  fact ory buil d co mponents  t o a  mi nimu m and 
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consistent  wit h each ot her  li es  i n t his.  There i s  no f unda ment al  difference bet ween 
the require ments  of  a  shoppi ng mall,  hospital or  a  hot el.  But  still  at  present, 
components  are bei ng manufact ured i n excessi vely l arge nu mber  of  t ypes.  There i s  a 
multi plicit y of  hei ghts,  widt hs,  dept hs,  of  all  vertical  and hori zont al  di mensi ons  used 
in desi gn;  resulti ng i n conf usi on f or  t he manufact urer,  desi gner  and contract or  and 
also dissatisfacti on for t he owner. 
2. 2 Benefits for the Co mponent Manuf act urer 
There i s  an ext ensi ve syste m of  fact ory pr oduced mat erials and component s; 
mat erials such as  ti mber, bri ck,  and manufact ured co mponents  li ke door  and wi ndow 
furnit ure,  roof  trusses,  struct ural  st eel wor k and speci alties  li ke pi pe wor k,  radi at ors, 
boilers  et c.  The nu mber  of  st ock si zes  i s  already hi gh and every once i n a whil e t here 
are also requests for special sizes.  
The i ntroducti on of  ne w mat erials or  si zes  i s  al ways  a pr obl e m f or  t he manufact urer. 
The desi gn of  fact ory produced co mponents  shoul d correl ate t he require ment s  of 
de mand,  mat erial  and perfor mance specifications,  j uncti on det ails,  amount s  of 
prefi nishi ng,  applicati on t o different  buil dings,  site erecti on require ment s, 
transportation li mits.  In additi on t o t hese,  bui ldi ng co mponents  from different 
manufact urers  must  be compati ble wit h each other  t o be effecti vel y market ed and 
used.  
The present  chaotic sit uation of  constructi on mat erials l eads  t o ot her  pr oble ms  from 
the manufact urers’  point  of  vi ew.  Pr oduci ng s mall er  a mounts  of  a vari et y of 
mat erials requires  short  runs,  changi ng machi nes and mat erials every often,  whi ch 
leads  t o ti me and energy consumpti on by such ancillary wor k.  Pr oduci ng l arge 
a mounts  t o satisfy a vast  and conti nuous  vol ume of  de mand i ncreases  producti vit y 
and reduces costs by l ong series of runs and bul k purchase of raw mat erials.  
Lar ge and aut omat ed pr oducti on li nes  needed f or  pr oducti on,  mi ght  require i nt ensi ve 
capitalizati on.  Decreased utilizati on of  expensi ve machi nery caused by i nsuffici ent 
vol ume of  const ant  demand may be t he onl y di sadvant age of  adopting such a 
met hod.  When desi gners r ecogni ze t he availability of  st andardized co mponent s  and 
tend t o use more, manufact urers will secure conti nuit y of orders.  
2. 3 Benefits at the Desi gn Stage 
Desi gn i s  an i mport ant  issue,  as  it  consi ders  pr oble ms  at  t he source when t hey are not 
yet  generat ed.  Desi gners have an i mport ant  rol e to pl ay i n efficient  buil ding because 
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they can i nfl uence t he desi gn concept  and measures,  mat erial  sel ecti on and 
constructi on met hods.  
The architect  must  co mbi ne t he many availabl e si zes  of  different  pr oducts  i n t he 
sol uti on of  a  desi gn pr oblem,  it  i s  necessar y t o fi nd a  met hod f or  rel ati ng al l  ite ms  f or 
econo mi cal  and efficient  constructi on.  Many common buil di ng co mponents  have 
already est ablished st andard di mensi ons  and are prevaili ng practice a mong 
architects.  These co me  partl y from t he i ndustry,  partl y from r egul ati ons  and are 
partl y rel ated t o hu man figure.  Many ot her  co mmon co mponents  however  are not 
subj ect  t o such li mit ations.  Fr om t he desi gners’  poi nt  of  vi ew,  t he fl exi ble t ype of 
standardizati on will  si mplify desi gn wor k by enabli ng buil di ngs  t o be dimensi oned 
usi ng standard components.  
Even wit h t his  st andardizati on t here still  i s  t he freedom t o use different  mat erials, 
text ures,  col ors,  shapes  and desi gn pri nci pl es  of  proportion,  repetition,  harmony and 
bal ance t o creat e different  feeli ngs  and senses. Modul ar  practice does not  al so 
precl ude t he use of  nonmodul ar  mat erials.  In no case shoul d t he modul e di ct at e t he 
area t o be encl osed or  t he mat erials t o be e mpl oyed,  f or  t his  can onl y be det er mi ned 
by functi onal require ments. 
Ar chitects who are responsi ble f or  t he desi gn oft en don’t  see t he buil di ng whil e it  i s 
bei ng built  and unf ort unat el y don’t  have t he chance t o pr ofit  from l essons  t o be 
observed.  They usuall y lack t he degree of  pr ofessionalis m and expertise t o appr oach 
the desi gn t aki ng i nt o account  how t he buil di ng will  be made on site. By usi ng 
modul ar  co mponents  and di mensi oni ng accordi ngl y,  t his  need i s  automati call y 
fulfilled.  
2. 4 Benefits at the Constructi on Stage 
Tr aditi onal  buil di ng t echnol ogy relies  heavil y on conventi onal  cast  i n-sit u met hod 
where buil di ng co mponents  are made on site,  shapi ng mat erials by hand t ools, 
scaffol di ng or  machi nery t o fit  t heir  required positi on i n t he structure.  If  t he 
components  were made of  soft  mat erials li ke dough t hey coul d easil y be cut  and 
changed i n shape.  Unf ortunat el y t his  i s  not  t he case.  Buil di ng mat erials of t oday are 
hard and durabl e,  t o resist  t he degradati on over  ti me.  So me  require speci alized 
equi pment  t o shape,  ot hers li ke door  or  wi ndow f ra mes  and gl ass  bl ocks  can not  be 
changed i n shape at  all  after  manufact ure.  Co mmon practice co mbi ned do mi nant, 
machi ne made co mponents  wit h t hose t hat  can easil y be cut  and shaped,  such as 
brick or wood.  
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There i s  a great  variet y of  buil di ng pr ocesses  perfor med by different  crafts men.  The 
speed of  operati ons  i s  mai nl y det er mi ned by t he abilit y of  t he operatives  rangi ng 
from apprentice t o master.  Even mast er  craftsmen put  consi derable effort  i nt o 
tiresome det ail  wor k whi ch can be precisel y and qui ckl y made by a  machine.  Many 
crafts men are not  even used t o checki ng t heir  work pr operl y.  Their  t ests  often don’t 
go beyond bangi ng or  a superficial  l ook.  For  exa mpl e a fact ory pr oduced el e ment 
mi ght  be fi nished sufficientl y s moot h as  t o require no decorati on when exposed,  due 
to more controlled and accurat e fact ory pr ocesses  st andards  of  fi nish will  be 
i mpr oved.  When usi ng modul ar  co mponents  t here will  be no additi onal  shapi ng 
required site wor k wi ll  be si mplified by rati onalized asse mbl y of  buil di ng 
components  and by t he eli mi nati on of  cutti ng,  fitting and pat chi ng of  components. 
Quantit y of  da maged mat erials will  be mi ni mi zed.  There will  be reduced purchase 
quantit y and mat erial  costs.  Reduced all owance f or  snaggi ng will  bring a  mor e 
accurat e cal cul ation of  the necessary co mponent  i nput  pr obl e ms  of  i nsufficient  or 
surpl ussed mat erials will  be mi ni mi zed.  The nu mber  of  crafts men required on t he j ob 
wi ll  be mi ni mi zed as  well  as  t he skill  expected from t he m.  Maxi mu m econo my of 
labor and speed will be achi eved on site.  
Increased pr oducti vit y on site will  reduce constructi on ti me enabling earl y 
occupancy and i ncome  realizati on from t he structure.  Earlier  ret urn of  i nvest ment  f or 
the owner,  saved l abor,  lower  costs,  short er  constructi on ti me,  i mpr oved qualit y and 
appearance,  safer,  qui et er  and cl eaner  wor k environ ment  are i mport ant  advant ages  of 
modul ar practice whi ch make it not onl y desirable but also necessary.  
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3.  PROPOSED METHOD FOR MODULAR FAÇADE DESI GN 
Previ ous  secti ons  have shown t he need f or  efficient  buil di ng and presented modul ar 
practice as  an ans wer  t o t his  need.  In desi gni ng a buil di ng,  many el e ment s  can be 
pl anned accordi ng t o modul ar  pri nci pl es  but  because of  varyi ng f unctional  needs 
each mi ght  require different  t ypes  of  co mponents  and mi ght  have different 
di mensi onal  li mitations.  Thi s  secti on concentrates  on modul ar  desi gn of  a specific 
buil di ng component, the façade.  
3. 1 Façade Desi gn 
There are many fact ors  that  must  be t aken i nt o account  i n t he desi gn of f açades.   
Fact ories,  hot els,  housi ng,  recreati onal,  educati onal  and healt h facilities, all  require 
different  façades.  So me mi ght  necessitate more e mphasis  on f uncti onalit y and 
ergono mi cs  where ot hers gi ve more val ue t o est hetics.  Functi on affects  architect ural 
st yl e,  fi nish,  mat erials, desi gn i ssues  such as  façade move ment s  and l abor 
compl exit y.  Functi on al ong wit h cli mat e,  also regul ates  t he fenestrati on.  Fenestrati on 
is t he connecti on of  t he inhabitants  t o t he outsi de worl d but  it  i s  also a source of  hi gh 
mai nt enance costs.  The desi gn and pl ace ment  of  the opaque and transparent  secti ons 
must  t ake i nt o account  yearl y and dail y ill umi nance of  t he buil di ng t o make t he most 
of  availabl e dayli ght.  Shadi ng must  be gi ven import ance f or  reducti on i n cooli ng 
costs.  Cli mat e of  t he l ocation i s  an i mport ant  fact or  for  t he l ayers  of  i nsul ation.  Good 
façade desi gn i s  t he key to good t her mal  and vi sual  co mf ort  and si gnificant  heati ng, 
cooli ng and li ghti ng electricit y cost savi ngs. 
There i s  a great  variet y of  façade ki nds  used i n buildi ngs  rangi ng from skyscrapers  t o 
rural  housi ng,  e mpl oyi ng all  sorts of  mat erials from gl ass,  t o bri cks,  t o bl ocks,  t o 
room si ze precast  concrete wall  components.  They can be cl assified i nt o two  maj or 
gr oups  as  masonr y and curtai n wall  façades.  Curtai n walls  are f or med by panels 
hangi ng from t he edges  of  r oofs  or  fl oor  decks.  Al t hough t hey are attached t o t he 
buil di ng t hey are also separat e from it.  Masonr y however  i s  an i nfill  fi xed i nsi de t he 
skel et al  fra me wor k.  Alt hough t hey differ  i n di mensi oni ng met hods,  i n both gr oups,  a 
modul ar  façade can onl y be achi eved when bot h the co mponents  used and the desi gn 
itself fulfills some require ments.  
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3. 2 The Modul ar Façade Co mponent  
Co mponents  are pl aced next  t o one anot her,  or  on t op of  each ot her  t o fill  space. 
Nei ghbori ng masonr y components  are j oi ned al ong t heir  adj oi ni ng faces  by j oi nts. 
Nei ghbori ng curt ai n wal l  co mponents  are separated by j oi nts,  fra mi ng,  gaskets  et c. 
The t hi cknesses  of  j oi nts are t he sa me  all  around t he co mponent.  By t he t er m 
modul ar  co mponent  di mensi on,  is  meant  a co mponents  l engt h,  wi dt h or  hei ght  pl us 
one j oi nt t hickness al ong that chosen measure’s directi on.  
Thickness Joint Dimension ComponentComponent of Dimension Modular   (3. 1) 
 
Fi gure 3. 1: A modul ar masonry row 
The hei ght  or  l engt h of  a façade i s  cal cul ated as  a multi ple of  t he modul ar hei ght  or 
lengt h of  t he co mponent  respecti vel y.  If  t he multiplier  is  an i nt eger  it means  t he 
components  are i nt act.  If t he multi plier  is  not  an i nt eger  t hen t he co mponents  are not 
intact  t hen t he val ue must  be r ounded t o an i nt eger  val ue t o obt ai n a modular  façade 
di mensi on.  
3. 3 Façade Secti ons 
The façade of  a  buil ding can be  assumed as  the co mbi nati on of  many s mall er 
secti ons.  These secti ons li e bet ween t wo consecuti ve cor ner  poi nts where t he 
directi on of  t he façade changes.  In fi gure 3. 1 i s  a f açade wit h ei ght  poi nts and seven 
façade secti ons.  Tot al  dimensi on of  a  façade can be  f ound by di vi di ng it i nt o such 
secti ons, di mensi oni ng t he m discretel y and t hen addi ng t he m up.  
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Fi g 3. 2: Façade secti ons and limi ti ng end corners 
Façade secti ons  have properties  t hat  have specific effects  on t heir  di mensi oni ng. 
So me  mi ght  have different  pl an vi ews,  some  mi ght  e mbody doors,  windows  or 
col umns,  and some  mi ght  be construct ed usi ng multi pl e co mponents. The first 
pr opert y,  pl an vi ew,  i s  an i ssue co mmon t o bot h masonr y and curtai n wall  façades. 
The second pr opert y,  disconti nuities,  i s  consi dered onl y f or  masonr y t ypes  and t he 
last one usi ng multiple co mponents is mai nl y a feat ure of curtai n wall façades.  
3. 3. 1 Di mensi oni ng Façade Secti ons wit h Different Plan Vi ews 
Ever y façade secti on,  masonry or  curtai n wall  fits i nt o one of  t hree possi bl e pl an 
vi ews.  These are out ward,  i nwar d and st ep.  In the façade i n fi gure 3. 2,  bet ween 
poi nts  2 and 3 li es  an out war d secti on.  An out ward secti on i s  l ocat ed bet ween t he 
out er most  ends  of  nei ghbori ng secti ons.  It  i s  li ke a  penetration of  t he space encl osed 
int o t he outsi de.  On t he contrary,  an i nwar d section,  i n t he fi gure bet ween poi nts  6 
and 7,  li es  on t he i nner most  ends  of  nei ghbori ng secti ons  and can be vi sualized as  a 
penetration of  t he outside i nt o t he space encl osed.  Fi nall y,  a st ep section,  i n t he 
fi gure bet ween poi nts  4 and 5,  i s  a  co mbi nati on of  i nwar d and out ward versi ons, 
lyi ng bet ween t he out er most  end of  one nei ghboring secti on and t he i nnermost  end of 
anot her.  In masonr y façades  det er mi ni ng t he correspondi ng pl an vi ew t ype of  a 
secti on is i mportant as it regul ates t he number of joi nts at secti on ends.  
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3. 3. 1. 1 Out ward Masonry Façade Secti ons 
 
Fi g 3. 3: A masonry row of an out ward façade secti on 
As  previ ousl y descri bed,  an out war d façade secti on lies  bet ween two out war d 
corners.  This  ki nd of  section ends  wit h co mponent  surfaces  rat her  t han j oints.  Each 
brick has  one j oi nt  t hat  is  i ncl uded i n its  modul ar di mensi on.  When st arted counti ng 
from one si de t he j oi nt  bet ween t he first  and second co mponents  woul d be i ncl uded 
in t he modul ar  di mensi on of  t he first  component ,  assumi ng every nt h j oint  co mes 
from t he modul ar  di mensi on of  nt h co mponent,  a pr obl e m arises  when t he l ast  bri ck 
is reached.  The j oi nt  t hickness  i ncl uded i n t he last  components  di mension i s  not 
functi onal  as  t here are no more co mponents  co ming after  t he l ast  brick that  woul d 
joi nti ng.  Therefore when di mensi oni ng an outwar d masonr y secti on one j oi nt 
thickness shoul d be excluded;  
   Thickness Joint-Component of Dimension Modularn  1  (3. 2)  
3. 3. 1. 2 Inward Masonry Façade Secti ons 
 
 
Fi g 3. 4: A masonry row of an inward façade secti on 
An i nwar d masonr y section lies  bet ween t wo i nwar d cor ners  meani ng it st arts  and 
ends  wit h j oi nts  t hat  face adj acent  secti ons.  When st arted counti ng from one si de,  t he 
first  j oi nt  i ncl uded i n t he first  components  modular  di mensi on,  will  be between t hi s 
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component  and an adj acent  wall.  Every co mponent’s j oi nt  will  be e mpl oyed bet ween 
itself  and t he co mponent  precedi ng it.  If  t his  r ule is  f oll owed,  when t he l ast  j oi nt 
whi ch li es  bet ween t he last  component  and an adj acent  wall  i s  reached,  t he j oi nt 
incl uded i n t he l ast  components  modul ar  di mensi on will  already be used.  Since t here 
are no more co mponents  co mi ng after  t he l ast  and t he adj acent  secti on can not 
contri bute a j oi nt  t hi ckness  t o t his secti on,  while di mensi oni ng an i nward façade 
secti on an extra j oi nt thickness must be incl uded; 
   Thickness JointComponent of Dimension Modularn  1  (3. 3) 
3. 3. 1. 3 Step Masonry Façade Secti ons 
 
Fi g 3. 5: One Masonry Row of a Step Façade Secti on 
A st ep façade secti on lies  bet ween an i nwar d and an out war d cor ner.  It  starts  as  an 
inwar d or  out war d section and ends  as  t he ot her,  meani ng it  has  one end wit h a 
component  surface and one end wit h a j oi nt.  This  way t here i s  al ways an equal 
nu mber  of  co mponents  and j oi nts,  whi ch makes  step pl an vi ew t ypes  free of  extra or 
mi ssi ng j oi nt probl e ms faced i n ot her versi ons. A step secti on can be di mensi oned as; 
 Component of Dimension Modularn  (3. 4) 
3. 3. 1. 4 Curt ai n Wall Façade Secti ons  
Curtai n wall  components are suspended i n front  of  a struct ural  fra me  t hrough t he use 
of  anchorage poi nts,  t heir  j oi nti ng varies  accordi ng t o t he i nstallati on techni que. 
Panels  mi ght  be pl aced bet ween vertical  and horizont al  fra mi ng me mbers  or  i n 
syste ms  t hat  don’t  use vi si bl e fra me wor k,  gaskets  fill  t he voi ds  creat ed at  t he 
intersecti on of  panels.  The mort ar  j oi nts  of  a  masonry wall  are repl aced by such 
items.  The modul ar  di mensi ons  of  a  curtai n wall  co mponent  consist  of  a  panel  and a 
voi d di mensi on.  
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Fi g 3. 6: Out ward Curt ai n Wal l Secti on 
 
 
Fi g 3. 7: Inward Curt ai n Wall Secti on 
 
Fi g 3. 8: Step Curt ai n Wall Section 
Fi gures  3. 6 t o 3. 8 show out war d,  i nwar d and st ep pl an vi ew versi ons  of  curtai n wall 
secti ons.  As  it  can be seen,  unli ke i n masonr y,  curtai n wall  pl an vi ew versi ons  don’t 
have different  end pr operties  and t heir  di mensioni ng can be made by a  si ngl e 
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for mul a.  Whet her,  i nward,  out war d or  st ep,  every secti on has  n panels  and n- 1 voi ds 
locat ed bet ween t hese panels.  On t he cor ners,  eit her  i nwar d or  out war d,  t he secti ons 
al ways  end wit h casi ng,  r ails,  fra mi ng,  gaskets  et c.  Tot al  secti on di mensi on i s  t he 
sum of  modul ar  di mension of  panels,  voi ds  and t wo cor ner  el e ments,  l ess one j oi nt 
thickness; 
   
2 Element Corner  1 Element Corner     
Thickness JointComponent of Dimension Modularn

 1
 (3. 5) 
 
Fi g 3. 9: The sa me corner ele ment mi ght have different di mensi onal effects when placed i n inward and 
out ward corners 
In di mensi oni ng secti ons,  rat her  t han t he whol e cor ner  el e ment  si ze,  t he part  of  t he 
el e ment  t hat  li es  bet ween t he panel  and t he i nt ersecti on poi nt  of  t he out er  sides  of  t he 
panels  i s  t aken i nt o account.  Therefore t he same  el e ment  mi ght  have different 
di mensi onal  effects  when pl aced i n i nwar d and out war d cor ners,  as  i n fi gure 3. 9.  The 
di mensi on of  corner  el ement s  can be as  s mall  as zero i n case of  edge treat ed panels 
are used, such as i n fi gure 3. 10.  
 
 
Fi g 3. 10: Curt ai n wall façade secti on wit h edge treat ed panels 
3. 3. 1. 5 Exa mpl es 
A 700 c m l ong masonry façade  secti on will  be construct ed usi ng a  30 c m l ong 
component,  j oi nt  t hi ckness  not  i ncl uded.  Ho w shoul d t he pr oposed secti on l engt h be 
revised t o compl y wit h modul arit y require ments?  
If  a 1 c m t hi ck mort ar  joi nt  i s  used,  t he modul ar  l engt h of  t he co mponent  can be 
cal culated usi ng for mul a 3. 1; 
cm 31  1 30   
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For  an out war d façade  secti on,  di mensi oni ng i s  made usi ng f or mul a 3. 2.  When it  i s 
transfor med t o obtai n the number of components it becomes; 
Component of Dimension Modular
Thickness JointLength Section
 Components of Number

  
61.22
310
107000



mm
mmmm
n  
The result  must  be r ounded up or  down t o an i nt eger  val ue.  If  22 co mponent s  are 
used secti on lengt h would be;  
mm Thickness JointMLength Section 681010)31022()1(22   
If 23 components are used t he secti on lengt h would be; 
mmThickness JointMLength Section 712010)31023()1(23   
The first  sol uti on requires  a 2. 7 % r educti on and t he second one requires  a  1. 7 % 
increase i n secti on l ength whi ch are not  maj or  adjust ments.  The desi gner  can choose 
bet ween t hese alternati ve whi chever is applicable to t he desi gn.  
For  i nwar d secti ons  di mensi oni ng i s  made usi ng for mul a 3. 3.  When it  i s  transfor med 
to obtai n the number of co mponents it becomes;  
Component ofDimension Modular 
ThicknessJoint LengthSection 
 Components ofNumber 

  
55.22
310
107000



mm
mmmm
n  
If 22 components are used secti on lengt h woul d be;  
mmThickness JointMLengthSection 683010)31022()1(22   
If instead 23 components are used t hen secti on lengt h woul d be;  
mmThickness JointMLengthSection 714010)31023()1(23   
The t wo sol uti ons  require a 2. 4 % r educti on and a  2 % i ncrease i n façade l engt h 
respecti vel y.  
For  st ep secti ons,  for mula 3. 4 i s  e mpl oyed.  When it  i s  transfor med t o obt ai n t he 
nu mber of components it becomes;  
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Component of Dimension Modular
Length Section
 Components of Number   
58.22
310
7000

mm
mm
n  
When 22 components are used secti on lengt h would be; 
mmMLengthSection 6820)31022(22   
When 23 components are used secti on lengt h would be; 
mmMLengthSection 7130)31023(23   
The first  sol uti on requires  a 2. 6 % r educti on and t he second one requires  a  1. 9 % 
increase in façade lengt h.   
In any versi on t he difference bet ween t wo consecuti ve sol uti ons  i s  al ways  equal  t o 
1 M.  The s maller  t he component  i s  chosen t o be,  t he s mall er  t he i ncre ment s  bet ween 
consecuti ve results will be, enabli ng t he user t o get cl oser t o proposed di mensi ons.  
3. 3. 2 Di mensi oni ng Façade Secti on Hei ghts 
Di mensi oni ng secti on heights  i s  very si mil ar  t o but  much si mpl er  t han dimensi oni ng 
pl an vi ews.  Rat her  t han corner  poi nts  li miting secti on l engt hs,  t his  ti me  f loors  and 
ceili ngs  regul at e st orey hei ghts.  Bet ween t hese el e ments  i s  filled wi th façade 
el e ments.  Si nce every st orey of  a  masonr y buil di ng i s  li mited from bel ow and above, 
there will  al ways  be j oi nts  bet ween end co mponents  of  a  course and li miti ng 
me mbers.  Therefore every st orey can be consi dered a  vertical  versi on of  an i nwar d 
pl an vi ew and di mensi oned t he sa me way,  by addi ng an extra j oi nt  t hi ckness  t o a 
multi ple of t he vertical modul e. 
In curt ai n walls  however co mponents  surround t he whol e buil di ng rarel y int erferi ng 
wi t h restricti ons.  Where secti on hei ghts  are equal  t o st orey hei ghts  i n a masonr y 
buil di ng,  a  curt ai n wall  secti on’s  hei ght  may be  fro m gr ound l evel  t o r oof.  Because it 
is not  necessary t o do a  cal culati on f or  every st orey,  it  i s  much easi er.  For mul a 3. 5 
can be e mpl oyed t his ti me usi ng t he components modul ar hei ght.  
3. 3. 3 St aggeri ng of Masonry Ro ws  
Co mponents  used i n l oad beari ng masonr y r ows must  e mbody a  certai n thickness. 
They must  also be st aggered,  meani ng t hey are swayed a  certai n a mount  to t he ri ght 
or  l eft  of  t he co mponent  l yi ng under  or  above t he m.  Thi s  i s  caused by attai ni ng a 
 17 
better  l oad distri buti on and st ability wit hi n t he secti on itself  or  by aest hetics  pur poses 
in case of non-beari ng walls where components are exposed or by bondi ng walls. 
When consi deri ng a masonr y r ow di mensi oned as  Mn ,  t his  di mensi on i ncl udes  n 
components  and n f ull  j oi nts.  When t he r ow above it  i s  bei ng built  it  will  be  s wayed 
to t he ri ght  or  t he l eft.  Because of  t his  s way,  i n t he r ow above,  an end module will  be 
moved partl y out  of  section,  and on t he ot her  end an openi ng will  come t o bei ng 
whi ch has  a l engt h equal t o t he l engt h of  t he part of  t he modul e hangi ng out  of  t he 
secti on.  The part  t hat  is hangi ng out  must  be cut  and t he openi ng must  be filled. 
Unf ort unatel y t he part  that  is  cut  can not  be fitted i nt o t he openi ng because t he 
openi ng l engt h i s  also incl usi ve of  one j oi nt  t hickness.  In t he st aggered r ow,  t he 
nu mber  of  f ull  modul es  is  l essened by 1,  substit uted by t wo i ncompl et e modul es  on 
t wo ends.  Meanwhil e t he nu mber  of  j oi nts  i ncreased by 1,  because of  t he resulti ng 
n+1 co mponents  ( n-1 f ull  and 2 partial)  whi ch necessitates  n+1 j oi nts.  If  for  t he sake 
of  symmetry t he t wo partial  components  are chosen t o be equal  i n lengt h,  t he 
foll owi ng equati on can be written; 
Thickness Joint 1 Lengths Component Partial 2Length Component 1   
2
Thickness Joint -Length Component
 Length Component Partial   (3. 6) 
 
Fi gure 3. 11: Partial component di mensi ons in a masonry section 
The a mount  of  st agger  i s equal  t o t he l engt h of  t he partial  component  pl us one j oi nt 
thickness.  
Thickness Joint 
Thickness Joint -Length Component
  Staggerof Amount 
2
 (3. 7) 
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Regar dless  of  a secti on’s  di mensi on Joint 1Mn  )( ,  Jo in t Mn 1)(   or   Mn  
there will  al ways  be one co mponent  mi ssi ng substit uted by a  j oi nt  and t wo partial 
component s. This makes equati on 3. 6 applicable to all plan vi ews.  
 
3. 12: Step Secti on St agger 
 
 
 
Fi gure 3. 13: Inward St agger 
 
 
Fi gure 3. 14: Out ward St agger 
Fi gures  3. 12 t o 3. 14 show t he st agger  of  different  pl an vi ew secti ons  i n 3D.  I n t hese 
fi gures  it  can be seen t hat  t he t wo partial  end co mponents  are t he end co mponent s  of 
adj acent  secti ons.  What  is  seen as  t he l engt h of  t he partial  component  from one  si de 
is act uall y t he dept h of  the end co mponent  of  a  row from an adj acent  section.  It  can 
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be st at ed t hat,  for  achi evi ng modul arit y t he partial  component  t hi ckness  must  be 
equal  t o t he dept h of  the  co mponent.  When t his is  substit uted i n f or mul a 3. 6,  it 
beco mes;  
2
Width Joint -Length Component
 Depth Component   (3. 8) 
For mul a 3. 8 shows  t he rel ati on t hat  must  exist  bet ween a modul ar  component’s 
dept h,  l engt h and j oi nt t hi ckness.  Fi gures  3. 15 and 3. 16 show t he sa me  f açade 
construct ed usi ng different  co mponents.  The first  one uses  a co mponent  t hat 
compli es  wit h f or mul a 3. 8 and t he second uses  a co mponent  t hat  does  not.  Each of 
the fi gures  shows  t wo r ows  t hat  are pl aced on t op of  each ot her,  one after  anot her  all 
through t he secti on hei ght.  Bot h i n 3. 15 and 3. 16 t he first  row requires  no cutti ng or 
fitting.  But  onl y when t he co mponent  i n co mpli ance wit h f or mul a 3. 8 i s  e mpl oyed, 
the staggered second row also becomes full y modul ar. 
 
Fi gure 3. 15: The staggered rows of a façade secti on require no adj ust ments when a component in 
co mpli ance wit h for mul a 3. 8 is used 
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Fi gure 3. 16: The staggered rows of a façade secti on require adj ust ments when a non modular 
co mponent is used 
3. 3. 4 Di sconti nuities of the Masonry 
When masonr y secti on di mensi oni ng cal culati ons were made i n previ ous  secti ons  it 
was  assumed t hat  secti ons  were conti nuous  t hat  the co mponents  di d not  have t heir 
courses  i nt errupt ed by di sconti nuities,  such as  openi ngs  l eft  for  door,  wi ndow fra mes 
or  struct ural  el e ments  such as  col umns.  This  i s a  possi bl e but  rat her  conser vati ve 
appr oach and al most  impossi bl e t o pursue as  t hey are spatial  and struct ural 
necessities.  Fi gure 3. 17 and 3. 18 show modul ar  and non modul ar  wi ndow openi ngs  i n 
a façade secti on.  Nei ghbori ng disconti nuities  t he use of  fracti onal  co mponent s  i s 
inevitabl e but  non modul ar  di sconti nuities  requires  cutti ng of  co mponent s  t o 
non modul ar  wi dt hs  shown i n fi gure 3. 17 i n bl ue whi ch pr oduces  mat erial  wast e.  I n 
modul ar  openi ngs  t his  fracti onal  co mponent  has  t he sa me  l engt h as  the partial 
component i n a staggered row.  
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Fi gure 3. 17: Non modul ar wi ndow openi ng i n a façade  
 
Fi gure 3. 18: Modul ar wi ndow openi ng i n a façade 
Di sconti nuities  can be divi ded i nt o t wo gr oups;  the first  one i s  di sconti nuities  t hat 
have hei ghts  shorter  t han secti on hei ght.  This  gr oup consists mai nl y of  openi ngs  l eft 
for t he place ment of fra mes such as t he wi ndow openi ngs in fi gures 3. 17 and 3. 18.  
 
Fi g 3. 19: A wi ndow fra me and t he openi ng left for its pl acement  
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Bef ore i nst alli ng a fra me,  an openi ng i s  prepared i n t he masonr y.  If  t here was  no 
openi ng t hen i nst ead t here woul d be hori zont al  and vertical  series  of  components. 
Di mensi ons  of  t he openings  can be deri ved wit h respect  t o t hese mi ssi ng co mponent s 
alt hough t hey are not  exact  multi ples  of  t he modul e.  As  seen fi gures  3. 19 t he 
components  faci ng t he openi ng are l eft  wit hout  j oints.  The j oi nt  t hi cknesses  from t wo 
si des  must  be i ncl uded in t he openi ng di mension.  Therefore t he di sconti nuit y i s 
di mensi oned,  bot h hori zont all y and verticall y,  as  a series  of  components  starti ng and 
endi ng wit h joi nts; 
Thickness Joint1M)(n  Dimensionity Discontinu   (3. 9) 
The extra j oi nt  t hi ckness  i n t he openi ng discontinuit y di mensi on f or mul a i s  t aken 
from t he modul ar  di mensi ons  of  t he co mponent  nei ghbori ng t he opening.  A j oi nt 
thickness  must  be subtract ed from t he modul ar  dimensi on of  t hat  component  i n or der 
to prevent  it  from bei ng count ed t wi ce.  Thi s  is  sol ved by subtracti ng one j oi nt 
thickness from secti on lengt h and hei ght for every openi ng disconti nuit y.  
Openi ng disconti nuities  must  be surrounded on al l  four  si des  by co mponents i n or der 
to use f or mul a 3. 9 ot her wi se t here woul d be no co mponent  t o contri but e a j oi nt 
thickness.  If  for  exa mpl e more t han one fra me  i s  t o be pl aced i n a si ngle openi ng, 
then di mensi oni ng must  be made f or  a  si ngl e di sconti nuit y rat her  t han as  many ti mes 
as t he fra me quantit y. 
The second disconti nuity t ype consists of  di sconti nuities  t hat  have hei ghts  equal  t o 
st orey hei ght.  Col umns  for  exa mpl e are me mbers of  t his  gr oup.  The l engths  of  t hi s 
di sconti nuit y t ype are not  subj ect  t o any li mitations  si nce t here are no regul at ory 
masonr y r ows  above or  bel ow,  but  t he masonr y secti ons  on t he sides  of  t he 
di sconti nuities have t o be modul ar. 
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Fi gure 3. 20: Col umn disconti nuit y in a secti on 
Among t his  gr oup,  col umns  l ocat ed on t he cor ners  require speci al  attention because 
corner  col umns  pr ove t o be  f uncti onal  i n some  situati ons.  In fi gure 3. 21 are fra mes 
that  correspond t o cor ners of  secti ons.  For  i nward cor ners  t here i s  no probl e m,  t he 
wi ndow or  door  can open wit hout  any restricti on.  But  i n case  a fra me  corresponds  t o 
an out war d corner its move ment is restricted by adj acent walls.  
 
Fi gure 3. 21: Dysfuncti onal window fra me place ment in outwar d secti on, compared t o functi onal i n 
inward secti on and partl y dysfuncti onal i n step secti on (from left t o ri ght) 
One  sol uti on t o t his  pr obl e m woul d be pl aci ng masonr y co mponent s  on out war d 
corners  as  i n fi gure 3. 22.  Al so when t here are cor ner  col umns  on out ward cor ners 
they functi on t he sa me way as components. 
 
 
Fi gure 3. 22: Revisi ons made usi ng masonry components in out ward and step secti ons 
Anot her  possi bl e di scontinuit y of  t his gr oup,  i nternal  walls i nt ersecti ng wi t h t he 
façade are not  consi dered as  di sconti nuit y causes.  The buil di ngs  consi dered i n t hi s 
st udy use partition walls,  pl aster  or  pl ywood panels  whi ch are st abilized by st uds. 
Load beari ng i nt ernal  masonr y walls t hat  penetrate i nt o t he façade and effect 
component  ali gnment  are not  i n t he scope of  t his  thesis.  If  masonr y i nt ernal walls  are 
want ed t o be used t hen t hey can be bonded t o t he façade by t he use of met al ties.  
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For  di mensi oni ng secti ons  t hat  cont ai n di scontinuities  t he f oll owi ng f or mul as  are 
e mpl oyed; 
 
Thickness) JointQtyity Discontinu (Opening-
Length) Disc....Length (Disc.
Correction Joint View Plan 
Length) Component Modularn
Length Section
n1

















(
 (3. 10) 
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3. 3. 5 Usi ng Different Co mponents Toget her 
The architect  can choose t o use a co mbi nati on of different  co mponents  t oget her.  I n 
fi gures  3. 23 and 3. 24 are exa mpl es  of  curtai ns  wall  for med by usi ng t wo differentl y 
di mensi oned el e ments.  Such arrange ments  of  multi ple co mponents  end monot ony 
and i ntroduce move ment  t o t he desi gn and woul d be  preferred when t he co mponent s 
used will  be exposed.  In case of  masonr y t he co mponents  are usually covered 
after war ds  wit h pai nt,  i nsul ati on mat erial  et c.  Therefore usi ng multi ple co mponent s 
can be called a charact eristic of curtai n walls rat her than masonry.  
 
Fi gure 3. 23: Exa mpl e of a curtai n wall constructed usi ng t wo different components 
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Fi gure 3. 24: Exa mpl e of a curtai n wall constructed usi ng t wo different components 
To f or m a  façade by usi ng multi ple co mponents,  the co mponents  must  possess  so me 
di mensi onal  rel ati ons  bet ween each ot her.  Co mponents  co mi ng next  t o one anot her 
must  be of  t he sa me hei ght  where co mponents  comi ng under  one anot her  must  be  of 
the sa me wi dt h.  For  exampl e i n fi gure 3. 23 t here are t wo co mponents  for mi ng t he 
façade.  Alt hough t he t wo co mponents  vary i n height,  t hey have equal  wi dths  so t hey 
are pl aced on t op of  each ot her  f or mi ng a  col umnli ke ne w modul e as  i n figure 3. 25. 
The façade becomes a repetiti on of t his modul e.  
 
Fi gure 3. 25: Artificial modul e of the curtai n wall i n fi gure 3.23 
The façade i n fi gure 3. 24 agai n uses  t wo co mponents,  but  t hey are rel ated t o each 
ot her  i n a different  way.  Thi s  ti me t he t wo co mponents  have equal  hei ghts  but  t hey 
vary i n wi dt h so t hey are pl aced next  t o one another  f or mi ng a  r owli ke new modul e 
as i n fi gure 3. 26. The façade becomes a repetition of t his modul e. 
 
Fi gure 3. 26: Artificial modul e of the curtai n wall i n fi gure 3.24 
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Si zes  of  artificial  modul es  are co mput ed t aki ng i nto account  t he modul ar  dimensi ons 
of  t he co mponents  f or ming t he m and t hen t he façade di mensi on i s  cal cul at ed as  a 
multi ple of artificial modul e.  
Much more t han t wo differentl y si zed co mponents maybe used f or  t he constructi on 
of  a façade.  As  a  result  the artificial  modul e mi ght  become  a  co mbi nati on of  many 
rows  and col umns,  getting i nt o more co mpli cated shapes  t han t hose i n figures  3. 23 
and 3. 24. But t he total modul e di mensi ons are al ways equal t o; 
Height Row...Height RowHeight Row Height  ModuleArtificial n21   (3. 12) 
Deri ved from,  
HeightComponent                     
...HeightomponentCHeightComponent HeightRow
r1n
r12r111


 
HeightComponent                     
...HeightomponentCHeightComponent HeightRow
rnn
rn2rn1n


 (3. 13) 
Where Ro wn  i s  t he nt h r ow f or mi ng t he artificial  co mponent  and Co mponent r nn  i s  t he 
modul ar hei ght of t he nt h component of Rown.  
Al so,  
Length Column                                          
...Length Column Length Column Length Module Artificial
n
21


 (3. 14) 
Deri ved from,  
LengthComponent                           
...LengthomponentCLengthComponent Length olumnC
c1n
c12c111


 
LengthComponent                           
...LengthomponentCLengthComponent Length olumnC
cnn
cn2cn1n


 (3. 15) 
Where Col umnn  i s  t he nt h col umn f or mi ng t he artificial  co mponent  and 
Co mponentcnn is the modul ar lengt h nt h component of Col umnn.  
Once t he A. C.  di mensi ons  are det er mi ned secti on di mensi ons  are cal culated by t he 
foll owi ng for mul ae 
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 (3. 17) 
3. 3. 5. 1 Exa mpl es 
A curt ai n wall  façade secti on t hat  i s  12 m i n hei ght  and 7 m i n l engt h will  be built 
usi ng panels  di mensi oned as  )( heightlength   cmcm 100100  ,  cmcm 20100  .  A 
gap of  1 c m must  be l eft  bet ween nei ghboring co mponents.  Cor ner  el e ment 
di mensi ons are equal t o zero.  
Panels  have t he sa me  l engt h but  different  hei ghts;  t herefore t hey must  be pl aced on 
top of each ot her. They wi ll for m an artificial component of  
122cm1201100 Height Component Artificial   
1011100 Length Component Artificial   
Tr ansfor mi ng f or mul a 3.5 t he quantit y of  necessary A. C. s  al ong t he secti on l engt h i s 
equal t o, 
94.6




101
0-0-1 700
Length A.C.
Element2 Corner -Element1 Corner -Thickness Joint1Length Section
 
When 6 A. C. s are used the lengt h of t he façade becomes,  
605cm1606
6066101


 
Or when 7 A. C. s are used t he lengt h of t he façade becomes,  
706cm1707
7101

 707
 
The t wo results require about  a 13 % r educti on and about  a  1 % i ncrease i n façade 
lengt h respecti vel y.  
Empl oyi ng t he sa me  f ormul a on t he vertical  direction,  t he quantit y of  A. C. s  al ong t he 
secti on hei ght becomes;  
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84.9
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
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Height A.C.
Element2 Corner -Element1 Corner -Thickness Joint1Height Section
 
When usi ng 9 A. C. s t he secti on hei ght woul d be,  
1097cm1122)(9   
Or else when usi ng 10 A. C. s t he secti on hei ght woul d be,  
1219cm1-122)(10   
These sol uti ons  require an 8. 4 % r educti on and a 1. 7 % i ncrease i n section hei ght 
respecti vel y. 
3. 3. 5. 2 Pri oritizi ng Co mponents among Multi pl e Co mponents 
When e mpl oyi ng multi ple components,  t he designer  mi ght  choose t o mani pul at e 
ali gnment  f or  aest hetic pur poses.  For  exa mpl e t o achi eve symmetry one mi ght 
choose t o st art  and end t he façade usi ng t he sa me co mponent.  Such co mponent s  are 
called t he pri oritized components.  The curt ai n walls i n fi gures  3. 23 and 3. 24 have t he 
s mall  component  pri oritized.  When a  co mponent  i s  pri oritized,  t he façade i s  not  an 
exact multiple of t he artificial component. 
In such cases  t he part  t hat  will  be built  usi ng t he pri oritized co mponent  is separat ed 
from t he part  t o be built  usi ng t he artificial co mponent.  Separat e parts  are 
di mensi oned discret el y and added up after wards.  If  for  exa mpl e i n t he  sol ved 
exa mpl e above t he desi gner  preferred t o st art  and end t he secti on usi ng the s mall er 
component  t he cal cul ations  woul d be made as  foll ows.  I n t he horizont al  directi on 
pri oritizi ng a co mponent  woul d cause no change i n t he cal culati ons  because bot h 
components  have t he same  wi dt h.  In t he vertical directi on t he modul ar  hei ght  of  t he 
pri oritized co mponent  wi ll  be subtract ed from t he overall  secti on hei ght  and t he rest 
wi ll be di mensi oned usi ng t he sa me artificial component hei ght. 
9.67
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When usi ng 9 and 10 A. C. s  secti on hei ghts woul d be  1118c m and 1240c m 
respecti vel y.  The results  require a 6. 8 % r eduction and a 3. 3 % percent  i ncrease 
respecti vel y, whi ch are different t han t he results without any pri oritized components.  
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4.  APPLI CATI ON OF THE PROPOSED MODULAR FAÇADE DESIGN 
METHOD 
A co mput er  pr ogra m i s  written by maki ng use of  t he desi gn met hod proposed i n 
secti on 3.  The pr ogra m i s  written usi ng Mi crosoft ® Excel  and wor ks  i n Mi cr osoft ® 
Excel.  It  processes  t he pr oposed façade dat a e mpl oyi ng t he f or mul ations  from 
secti on 3 and as  a result  gi ves  t he di mensi ons  of  the cl osest  modul ar  façade.  Rat her 
than consi deri ng t he façade as  a  whol e,  t he pr ogram pr ocesses  si des  of  a  buildi ng one 
by one.  The pr ogra m i s  applicable t o any masonry and curt ai n wall  façade t hat  fits 
int o an ort hogonal reference syst e m.  
Fi gure 4. 1 i s  t he fl owchart  of  t he pr ogra m.  The pr ogra m has  t wo secti ons.  The first 
secti on i s  used f or  t he desi gn of  masonr y façades  t hat  e mpl oy a  si ngl e co mponent 
throughout  t he whol e façade  and all ows  f or  di sconti nuities.  The second secti on i s 
used f or  t he desi gn of  curtai n walls and all ows  f or  usi ng multi ple co mponents as  well 
as pri oritizi ng one of t hem.   
Bot h parts  of  t he pr ogra m need t he f oll owi ng i nputs;  hei ght  and corner  poi nt 
coor di nat es  of  t he pr oposed façade,  di mensi ons  of  t he co mponent/components  t o be 
used and t heir  j oi nti ng det ails.  The first  section al so requires  t he quantit y and 
di mensi ons  of  t he di sconti nuities  correspondi ng t o secti ons.  The second secti on 
requires choosi ng a pri oritized component. 
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Fi gure 4. 1: Fl owchart of t he progra m 
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4. 1 Corner Properties of the Façade 
The first  st ep i n usi ng t he pr ogra m i s  ent eri ng t he cor ner  coor di nat es  as  ( x1,  y1),  (x2, 
y2), …,  ( xn,  yn).  A maximu m of  40 cor ner  poi nts may be ent ered.  They must  be 
ent ered i n t he or der  of  appearance t o an observer wal ki ng count ercl ockwi se ar ound 
the buil di ng. All di mensions must be i n centi met ers. 
 
Fi gure 4. 2: Corner coordi nat es must be ent ered i n order of appearance t o an observer wal king 
count ercl ockwi se around t he buil di ng.  
Coor di nat es  of  t he first  poi nt  have t o be defi ned as  t he ori gi n;  (x1,  y1)  = ( 0,  0).  All 
ot her  poi nts’  coor di nates must  t ake val ues  rel ati ve t o t he first  poi nt.  For  exa mpl e if  a 
poi nt  is  at  t he end of  a  3. 5 m l ong façade secti on t hat  ext ends  from t he ori gin on t he x 
directi on,  and t he next  poi nt  lies  on t he end of  a  2. 4m l ong façade secti on ext endi ng 
on t he y directi on from t he second poi nt,  t he coor di nat es  of  t hese poi nts must  be 
ent ered as follows;  
(x1, y1) = (0, 0)  
(x2, y2) = (350, 0) 
(x3, y3) = (350, 240) 
Because of  wall  t hi cknesses,  it  mi ght  be conf usi ng t o det er mi ne t he exact  locati on of 
the corner  poi nt,  whet her  it  i s  l ocat ed on t he i nt erior  or  ext eri or  si de of  an ext ernal 
wall.  Cor ners  must  always  li e on t he ext erior  of  façades.  A mi st ake changes 
cal culati ons to one wall thi ckness.  
Aft er  t he cor ner  coor dinat e dat a i s  collect ed,  it i s  first  anal yzed according t o t he 
concept  of  pl an vi ew.  As  previ ousl y descri bed i n secti on 3. 2,  a  façade secti on i s  an 
out er  wall  partition between t wo consecuti ve corners.  To deci de if  a secti on i s 
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out war d,  i nwar d or  st ep,  pr operties  of  t he t wo corners  t hat  t his  secti on lies  bet ween 
are checked.  
On an ort hogonal  pl an vie w,  an observer  can see a maxi mu m of  f our  different  cor ner 
types; 
 
Fi gure 4. 3: Four different corner types 
Accor di ng t o t heir positioni ng on t he si des of t he buil di ng t hey are classified as bei ng 
inwar d or out war d.  
 
Fi gure 4. 4: Out ward corners accordi ng t o t heir positioni ng on si des of the buil di ng 
 
Fi gure 4. 5: Inward corners accordi ng t o t heir positioni ng on the si des of the buil di ng 
As  t here are an i nfi nite nu mber  of  possi bl e bui ldi ng pl ans,  one mi ght  assume  t o 
encount er  an i nfi nite number  of  i nwar d or  out ward corner  versi ons  on pl ans.  But  t hi s 
is not  t he case.  No matt er how many cor ners  a  pl an vi ew may e mbody,  t here are onl y 
four  i nwar d and f our  outwar d cor ner  versi ons  and,  any chosen cor ner  will  fit  i nt o one 
of t hese ei ght versi ons.  
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Fi gure 4. 6: Out ward corner versi ons accordi ng t o t he order of poi nts for mi ng t he m 
 
Fi gure 4. 7: Inward corner versions accordi ng t o t he order of poi nt s for mi ng t he m 
It  i s  possi bl e t o defi ne t hese ei ght  versi ons  by t he use of  t he coor di nat es  of  t he t hree 
consecuti ve cor ner  poi nts  f or mi ng t he m.  I n fi gures  4. 6 and 4. 7,  t he poi nts  f or mi ng 
the corners  are nu mbered accor di ng t heir  or der  of  appearance t o an observer  wal ki ng 
count ercl ockwi se around a  buil di ng,  t he sa me order  t he user  uses  t o enter  cor ner 
coor di nat es  t o t he pr ogra m.  I n t he pr ogra m,  f or  each one of  t he ei ght  versi ons,  t he 
relati ons  of  coor di nat es  of  t he t hree consecuti ve poi nts  for mi ng such a cor ner  are 
for mul at ed.  The pr ogra m anal yzes  consecuti ve points  i n gr oups  of  t hree and fi nds  t he 
inwar dness and out war dness propert y of corners. 
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4. 1. 1 Corner Property For mul ati ons 
In t he pr ogra m t o i dentify whi ch cor ner  versi on the t hree poi nt  gr oups  correspond t o, 
coor di nat es  of  poi nts  are used.  At  t his  poi nt  four  variabl es  co me  i nt o considerati on, 
whi ch are necessary t o defi ne t he positi ons of t he poi nts i n relati on t o each ot her; 
121 xxx   
232 xxx   
121 yyy   
232 yyy   
These equati ons  show t he coor di nat e changes  between cor ner  f or mi ng point s.  Each 
of  t he ei ght  versi ons  have a different  1x ,  2x ,  1y  and 2y  value set.  To fi nd t he 
versi on any cor ner  f or mi ng t hree consecuti ve points  fit  i nt o,  t heir  1x ,  2x ,  1y  and 
2y  val ues  are cal culated and t he results are exa mi ned t o fi nd t he mat chi ng cor ner 
versi on.  
Usi ng basi c mat he matics t he f oll owi ng t wo rel ations  bet ween t he poi nts of  t he first 
out war d corner versi on can be clearl y seen;  
321 xxx   
321 yyy   
When t hese are combi ned wit h the for mul ae above t hey become;  
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
These f or mul ae can be generalized as  f oll ows  and it  can be st at ed any t hree poi nts  i n 
compli ance wit h the m can be classified as t he first out war d corner versi on.  
0111   nnnn xxxx  (4. 1) 
01   nnnn xxxx  (4. 2) 
011   nnn yyy  (4. 3) 
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01   nnn yyy  (4. 4) 
Di fferent  rel ati ons  exist  bet ween t he coor di nat es of  t he poi nts  for mi ng t he  second 
out war d corner versi on, these are; 
321 xxx   
321 yyy   
When t hese are applied to t he 1x , 2x , 1y  and 2y  for mul ae become;  
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he second out war d corner versi on are; 
0111   nnnn xxxx  (4. 5) 
01   nnnn xxxx  (4. 6) 
011   nnn yyy  (4. 7) 
01   nnn yyy  (4. 8) 
For t he third out war d corner versi on foll owi ng relati ons can be directl y written;  
321 xxx   
321 yyy   
When t hese are applied to t he 1x , 2x , 1y  and 2y  for mul ae they become;  
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
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The generalized for mul ae for t he third out war d corner versi on woul d be;  
0111   nnnn xxxx  (4. 9) 
01   nnnn xxxx  (4. 10) 
011   nnn yyy  (4. 11) 
01   nnn yyy  (4. 12) 
The coor di nat es  of  t he poi nts  for mi ng t he f ourth out war d cor ner  versi on have t he 
foll owi ng relati ons t o each ot her; 
321 xxx   
321 yyy   
When t hese are applied to t he 1x , 2x , 1y  and 2y  for mul ae they become;  
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he fourt h out war d corner versi on are;  
0111   nnnn xxxx  (4. 13) 
01   nnnn xxxx  (4. 14) 
011   nnn yyy  (4. 15) 
01   nnn yyy  (4. 16) 
Bet ween t he coor di nat es of  t he first  i nwar d cor ner  versi on t he f oll owi ng r el ati ons 
exist; 
321 xxx   
321 yyy   
When t hey are applied t o the 1x , 2x , 1y  and 2y  for mul ae they become;  
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01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he first inwar d corner versi on are;  
0111   nnnn xxxx  (4. 17) 
01   nnnn xxxx  (4. 18) 
011   nnn yyy  (4. 19) 
01   nnn yyy  (4. 20) 
The coordi nat e relati ons of second i nwar d corner versi on are as foll ows;  
321 xxx   
321 yyy   
Si mil arl y when t hey are used t o sol ve t he 1x ,  2x ,  1y  and 2y  f or mul ae t hey 
beco me;  
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he second i nwar d cor ner versi on are; 
011   nnnn xxxx  
01   nnnn xxxx  
011   nnn yyy  
01   nnn yyy  
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The coor di nat es  of  t he poi nts f or mi ng t he t hird i nwar d cor ner  versi on have t he 
foll owi ng relati ons t o each ot her; 
321 xxx   
321 yyy   
When t hese are applied to equati ons 1x , 2x , 1y  and 2y  they beco me 
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he third i nwar d corner versi on are;  
0111   nnnn xxxx  
01   nnnn xxxx  
011   nnn yyy  
01   nnn yyy  
The coor di nat es  of  t he poi nts  for mi ng t he f ourth i nwar d cor ner  versi on have t he 
foll owi ng relati ons t o each ot her; 
321 xxx   
321 yyy   
When t hese are applied to equati ons 1x , 2x , 1y  and 2y   they become 
01121  xxxx  
02232  xxxx  
0121  yyy  
0232  yyy  
The generalized for mul ae for t he fourt h i nwar d cor ner versi on are;  
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0111   nnnn xxxx  
01   nnnn xxxx  
011   nnn yyy  
01   nnn yyy  
The al gorit hms  of  all  eight  versi ons  t hat  are f or mul at ed above are present  i n t he 
pr ogra m whi ch anal yzes i nput  coor di nat e dat a accordi ng t o t hese f or mul ations,  and 
then assi gns a val ue t o every corner poi nt. 
Tabl e 4. 1: Su mmar y of Corner Propert y For mul ati ons 
  Corner Versi ons 
  Out ward Inward 
  
        
C
l
a
ss
if
ic
at
io
n
 
D
a
t
a
 
1 nx  <0 =0 =0 >0 =0 <0 >0 =0 
nx  =0 <0 >0 =0 <0 =0 =0 >0 
1 ny  =0 >0 <0 =0 <0 =0 =0 >0 
ny  <0 =0 =0 >0 =0 >0 <0 =0 
There are no ot her  corners  comi ng before t he first  and after  t he l ast  corners.  That 
bei ng t he case,  for  first and l ast  corners,  t here is i nfor mati on onl y on t wo cor ner 
for mi ng poi nts  rat her  t han t hree.  In secti on 4 it  was  st at ed t hat  t he pr ogram consi ders 
si des  of  t he buil di ngs  separat el y.   The end cor ners of  a si de are al ways  out war d and 
the pr ogra m defi nes  t hese t wo cor ners  as  outwar d wit hout  t he need to anal yze 
coor di nat e relati ons.  
4. 2 Façade Secti on Properties 
In secti on 3. 2 façade sections  were defi ned as  out er  wall  seg ments  l yi ng between t wo 
corners  and t he façade of a  buil di ng was  t he co mbinati on of  t hese many sections.  The 
pr ogra m di mensi ons  sections  l yi ng bet ween cor ner  poi nts  separat el y and after war ds 
bri ngs  t he m t oget her  t o fi nd t he di mensi ons  of  t he façade as  a  whole.  Whil e 
di mensi oni ng secti ons  t hree different  secti on pr operties  are consi dered.  First  one of 
the m i s  pl an vi ew of  t he secti on whi ch regul ates  t he nu mber  of  mi ssi ng or  extra 
joi nts.  Pl an vi ew cal culati ons  are applicable t o bot h masonr y and curtai n wall 
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façades.  The second i ssue i s  t he di sconti nuities  of  t he masonr y.  Thi s  i s  a 
charact eristic of  masonry walls and i s  not  considered whil e di mensi oning curt ai n 
walls.  The t hird i ssue i s t he di mensi onal  and priorit y rel ati ons  of  multipl e façade 
components, whi ch is only applicable t o curtai n walls. 
Aft er  each cor ner  poi nt  is  assi gned an out war d or  inwar d val ue accordi ng to t he st eps 
expl ai ned i n secti on 4. 1.1,  t hey are anal yzed again t o fi nd out  what  ki nd of  a  f açade 
secti on i s  f or med bet ween any t wo consecuti ve corners.  As  menti oned in secti ons 
3. 2. 1. 1 t o 3. 2. 1. 3,  t wo consecuti ve out war d cor ners  f or m an out war d secti on and t wo 
consecuti ve i nwar d cor ners  f or m an i nwar d section.  One i nwar d and one out war d 
corner for m a step secti on regardl ess of t he order they come i n.  
Aft er  t he pr ogra m assigns  t he out war dness,  inwar dness  and st epness val ues  t o 
secti ons,  it  cal cul ates  t he nu mber  of  extra or  mi ssing j oi nts  for  masonr y sections.  For 
out war d secti ons  t he pr ogra m gi ves  a  +1 val ue,  for  i nwar d secti ons  it  gi ves a  - 1 val ue 
and for step secti ons it gives a 0 val ue.  
Agai n by maki ng use of  the cor ner  coor di nat es  t he pr ogra m aut omaticall y co mput es 
necessary secti on pr operties  such as  l engt h and ali gnment  directi on.  Cor ners  are 
poi nts  where directi on of  t he façade secti ons  change.  Because t he pr ogra m sol ves 
buil di ngs  wit h ort hogonal  pl an vi ews,  secti ons  can onl y li e al ong t wo directi ons 
whi ch are perpendi cul ar  to each ot her  na mel y,  x and y directi ons.  If  before a  specific 
corner  poi nt  t he secti on lies  al ong t he x directi on,  t hen t he secti on aft er t hat  poi nt 
al ways  li es  al ong t he y direction or  vi ce versa.  If  a secti on lies  al ong t he x di recti on 
then t he x coor di nat es  of  the t wo cor ner  poi nts  will  be different  but  y coor dinates  will 
be t he sa me,  if  a secti on lies  al ong t he y directi on t hen it  i s  t he ot her  way round.  By 
checki ng t his  rel ati on bet ween consecuti ve poi nts  t he pr ogra m cal cul at es  t he 
pr oposed lengt h of secti ons and also t he directi on whi ch t he secti ons lie al ong.  
 
Fi gure 4. 8: Corners and façade secti ons i n relati on t o x-y coordi nate syst e m 
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4. 2. 1 Mas onry Façade Secti on Properties 
The first  part  of  t he pr ogra m i s  used i n solvi ng masonr y façades. Aft er  t he 
det er mi nati on of  t he plan vi ew pr operties,  t he maj or  i ssue i n masonry secti on 
di mensi oni ng i s  t he di sconti nuities.  The user  is  asked t o ent er  t he quantit y and 
di mensi ons  of  di sconti nuities  i n t he spaces  pr ovi ded f or  each secti on.  I n t he pr ogra m 
many possi bl e causes  of di sconti nuities  are defined.  The first  one i s  openi ng t ype 
disconti nuities  wit h hei ghts  short er  t han secti on hei ghts.  For  each secti on t he user 
may ent er  t he di mensi onal  pr operties  and occurrence quantit y of  t hree of  thi s  t ype of 
di sconti nuities.  The second one i s  col umn t ype disconti nuities  wit h hei ghts  equal  t o 
secti on hei ght.  The user  may ent er  t he l engt h and occurrence quantit y of  one 
disconti nuit y bel ongi ng to t his  gr oup.  Because of r easons  expl ai ned i n secti on 3. 2. 4 
the hei ght  of  t his t ype of  di sconti nuities  are not  required.  There i s  also a  t hird 
di sconti nuit y t ype whi ch i s  f or  corner  col umns.  For  each secti on t he user  can ent er 
t wo disconti nuities  of  thi s  t ype,  one f or  every cor ner.  Agai n f or  corner  col umns 
hei ght is not required.  
The pr ogra m consi ders  disconti nuities  as  co mi ng next  t o each ot her  on t he pl an vi e w, 
rat her  t han on t op of  each ot her.  They must  be l ocat ed so t hat  on any vertical  cross-
secti on onl y one discontinuit y may exist  and t here is  at  l east  one hori zont al  cross-
secti on where all  di scontinuities  coexist.  On t he hori zont al  directi on,  t he pr ogra m 
di mensi ons this specific cross-secti on.  
Di mensi ons  of  t he hori zont al  and vertical  modules  are cal cul ated by t he pr ogra m 
accordi ng t o t he co mponent  and j oi nt  di mensi ons  ent ered by t he user.  The l engt h, 
dept h and j oi nt  si ze of  the chosen co mponent  must  co mpl y wit h f or mul a 3. 8,  its 
hei ght  i s  not  subj ect  t o any li mit ation.  When sections  cont ai n di sconti nuities,  f or  t he 
whol e secti on t o be modul ar,  di mensi ons  of  t he di sconti nuities  must  compl y wit h 
modul arit y pri nci pl es  st ated i n secti on 3. 2. 4 as  well  as  t he co mponent.  For  openi ng 
di sconti nuities  t he hei ghts  and l engt hs  must  comply wit h f or mul a 3. 9.  Col u mn t ype 
disconti nuities  are not  subj ect  t o any di mensi onal li mit ations  but  t he user  must  keep 
in mi nd t hat  a cor ner  colu mn l ocat ed on an out ward cor ner  has  t wo si des vi si bl e on 
t wo secti ons; such a col umn’s dat a must be ent ered t o all secti ons it affects. 
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Fi gure 4. 9: A corner col umn locat ed on an i nward corner effect s the di mensi oni ng of onl y one secti on 
 
Fi gure 4. 10: A corner col umn located on an out ward corner effects the di mensi oni ng of t wo secti ons 
The pr ogra m controls if  input  hei ghts  and l engt hs  fulfill  t he require ments.  It  does  not 
accept  di sconti nuit y dimensi ons  t hat  are not  i n co mpli ance wit h di mensi onal 
li mitations.  Modul ar  calcul at or  secti on of  t he progra m ai ds  users  on fi ndi ng t hese 
val ues.  Thi s  secti on calcul at es  accept able di sconti nuit y hei ghts  and l engt hs  wit h 
respect t o façade component di mensi ons ent ered by t he user.  
Openi ng disconti nuities i ncl ude one extra j oi nt  i n t heir  di mensi ons.  These are 
act uall y t aken from t he modul ar  di mensi on of  a co mponent  and i ncl uded i n t he 
openi ng di mensi on.  If  t he modul ar  di mensi on of  the co mponent  i s  used along wit h 
the openi ng t hen j oi nt quantit y woul d be doubl ed.  To bal ance t his,  whil e 
di mensi oni ng t he pr ogra m gi ves  a 1  j oi nt  correcti on val ue f or  each openi ng 
disconti nuit y.  These j oi nt  correcti ons  are added up and t hen multi plied by t he j oi nt 
thickness and subtract ed from t he tot al lengt h t o acquire modul arit y.  
As  st at ed i n secti on 3. 2. 4 openi ng disconti nuities  must  be surrounded on all  f our 
si des  wit h co mponents.  To achi eve t his,  t he pr ogra m ensures  t he pl acement  of  at 
least  one co mponent  bet ween adj acent  di scontinuities  of  any secti on.  If  t he user 
want s  t o pl ace multi ple doors,  wi ndows  or  any combi nati on of  such el ement s  i n a 
si ngl e openi ng,  meani ng all  el e ments  will  be i n cont act  wit h one anot her,  a si ngl e 
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lengt h cal culated as  t he su m of  all  t hese el e ments  must  be used.  Thi s  symboli c l engt h 
itself  must  co mpl y wit h t he di mensi oni ng pri nciples.  The l engt h of  each fra me, 
consisti ng of  t heir  own di mensi on and one j oi nt,  must  be di mensi oned as  Mn . The 
hei ght  of  each fra me  must  fulfill  openi ng discontinuit y di mensi onal  require ment  and 
must be handl ed separately. 
As  t horoughl y expl ai ned i n secti on 3. 2. 4 di sconti nuities  nei ghbori ng adj acent 
secti ons  mi ght  result  i n dysfuncti onal  door  or  wi ndow fra mes.  To solve t hi s,  t he 
pr ogra m checks  t o see t he nat ure of  t he cor ners  for mi ng each secti on.  In case any of 
the m happens  t o be out ward,  t he pr ogra m controls t he quantit y of  façade component s 
or  out war d cor ner  col umns.  If  t he sum of  t he out war d cor ner  col umns and façade 
components  i s  l ess  t han the quantit y of  out war d corners,  t he pr ogra m calcul at es  t he 
extra façade co mponents necessary t o co mpensate t hi s  mi ssi ng quantit y to acquire 
pr oper functi oni ng of t he fra mes.  
4. 2. 1. 1 Di mensi oni ng Masonry Façades Usi ng the Progra m 
The pr ogra m first  perfor ms  t he horizont al  di mensi oni ng.  To begi n wit h,  t he t ot al 
joi nt correcti on caused by bot h t he plan vi ew and the disconti nuities is calcul ated.  
Thickness Jointities)Discontinu Opening From C. J. View Plan From C. J.
 Correction Joint Total  


(
 
  Thickness JointQuantity)ity Discontinu Opening  (1()1,0,1(  
Aft er  t he co mpl eti on of  thi s  st ep,  t he pr ogra m subtracts t he t ot al  j oi nt  correcti on and 
the sum of  all  disconti nuit y l engt hs  from t he proposed secti on l engt h.  The result  i s 
di vi ded by t he modul ar  component  l engt h t o fi nd t he nu mber  of  co mponent s 
necessary to arri ve at the pr oposed di mensi on.  
Quantity Component Horizontal Proposed   
Length Component Modular
Qty Disc.Length DiscQty Disc.Length (Disc.
-T.J.C.-Length Façade Proposed                 
nn11 .).....   
If  t he result  from t his  calcul ati on i s  an i nt eger  t hen t he pr oposed di mensi on i s  already 
modul ar.  If  t he result  i s  not  an i nt eger  f or  exa mple if  it  i s  3. 6,  it  means  more t han 3 
and l ess  t han 4 co mponents  are needed,  i n ot her  wor ds  t he 4
t h
 component  has  t o be 
cut  t o its  6/ 10 t o make it  fit  t he space availabl e.  This  nu mber  i s  r ounded up and down 
to t he cl osest  i nt egers  whi ch gi ves  t wo possi bl e sol uti ons,  t o fi nd t he opt i mu m t hey 
are co mpared t o t he deci mal  result  from t he f ormul a,  whi chever  i s  cl osest  will  be 
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consi dered as  t he best  solution.  Thi s  result  i s  t hen co mpared t o t he mi ni mum modul e 
require ment  whi ch i s  the sum of  co mpul sory modul es,  bet ween nei ghbori ng 
openi ngs  and bet ween openi ngs  and adj acent  secti ons.  If  t he cl osest  i nteger  result 
from t he f or mul a i s  less  t han mi ni mu m modul e require ment  t hen secti on 
di mensi oni ng i s  made accordi ng t o mi ni mu m modul e require ment  if  not  i t  i s  made 
accordi ng t o t he cl osest i nt eger  result.  Once t he result  i s  obt ai ned,  t he pr ocess  i s 
reversed by multi pl yi ng the result  wit h t he modular  component  l engt h,  t hen addi ng 
disconti nuit y di mensi ons  and j oi nt  correcti ons. The result  i s  t he modul ar  l engt h 
cl osest to t he proposed secti on size.  
In vertical  modul ar  di mensi oni ng t he sa me  st eps  are f oll owed.  Agai n t he first  st ep i s 
joi nt  correcti on.  Si nce all  secti ons  act  as  i nwar d on t he vertical  directi on t he j oi nt 
correcti on caused by t his propert y i s  +1 f or  every secti on.  In vertical  modul ar 
di mensi oni ng onl y openi ng disconti nuities  are t aken i nt o account  as  col umn 
disconti nuit y hei ghts  are equal  t o secti on hei ght.  There can be many openi ng 
disconti nuities  i n a section but  as  st ated before t he pr ogra m all ows onl y one 
disconti nuit y on any vertical  cross-secti on of a  f açade secti on.  Therefore t he 
cal culati ons  are repeat ed for  each secti on as  many ti mes  as  t he openi ng disconti nuit y 
quantit y usi ng t he foll owing for mul a; 
Quantity Component Vertical Proposed   
Height Component Modular
Height Disc. Opening-Thickness) Joint1Height Façade Proposed 1  
On t he vertical  directi on there i s  no mi ni mu m modul e quantit y and no comparison i s 
required.  The results are rounded up and down t o cl osest  i nt eger  val ues  t hen t hey are 
converted t o secti on heights  by reversi ng t he pr ocess.  Among all  sections  and 
disconti nuities,  t he di sconti nuit y t hat  requires  t he l argest  secti on hei ght  is chosen. 
The t wo results found for  t his  di sconti nuit y are co mpared t o t he pr oposed st orey 
hei ght.  The cl osest  becomes  t he hei ght  of  all  sections  na mel y t he st orey hei ght.  The 
a mount of stagger is calcul ated by t he progra m accordi ng t o for mul a 3. 7.  
4. 2. 2 Curt ai n Wall Façade Secti on Properties 
The second part  of  t he pr ogra m sol ves  curtai n walls  construct ed usi ng one,  t wo or 
four  differentl y si zed components.  In additi on to cor ner  coor di nat es,  t he pr ogra m 
requires  t he user  t o ent er  the quantit y of  co mponents  t o be used,  t heir  di mensi ons  and 
pri oritize one of  t he m.  For  a secti on e mpl oyi ng onl y one co mponent  t here can be  no 
pri oritized component.  
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As  menti oned i n secti on 3. 2. 5,  when multi ple co mponents  are used,  t hey must  be 
related t o each ot her  dimensi onall y.  For  exa mple when t wo co mponents  are used 
they must  have equal  heights  or  wi dt hs.  If  i nst ead four  different  components  are used 
in t otal they must gi ve t wo different hei ghts and two different wi dt hs. 
Tabl e 4. 2: Possi ble di mensi onal relati ons bet ween t wo co mponents to be used i n a si ngl e façade  
Co mponent 
Hei ght of 
Co mponent  
Lengt h of 
Co mponent  
1 Hei ght1 Lengt h1 
2 Hei ght1 Lengt h2 
Tabl e 4. 3: Possi ble di mensi onal relati ons bet ween t wo co mponents to be used i n a si ngl e façade  
Co mponent 
Hei ght of 
Co mponent  
Lengt h of 
Co mponent  
1 Hei ght1 Lengt h1 
2 Hei ght2 Lengt h1 
 
Fi gure 4. 11: A curt ai n wall façade secti on constructed usi ng four different components 
 
Fi gure 4. 12: Artificial modul e of t he multipl e ele ment curtain wall façade i n figure 4. 11 
 
 47 
Tabl e 4. 4: Di mensi onal relations bet ween four components to be used i n a si ngl e façade 
Co mponent 
Hei ght of 
Co mponent  
Lengt h of 
Co mponent  
1 Hei ght1 Lengt h1 
2 Hei ght1 Lengt h2 
3 Hei ght2 Lengt h1 
4 Hei ght2 Lengt h2 
The pr ogra m first  checks t o see if  t he i nput  co mponents  are rel ated t o each ot her  as 
stated i n t abl es  4. 2 t o 4. 4.  If  t he i nspecti on result  i s  satisfact ory,  t he pr ogra m 
comput es  t he di mensi ons of  t he artificial  modul e by pl aci ng co mponents  of  t he sa me 
hei ght  next  t o one another  and co mponents  of  the sa me  l engt h under  one anot her 
usi ng f or mul ae 4. 12 t o 4. 15.  For  a secti on empl oyi ng onl y one component  no 
artificial component is for med.  
The j oi nti ng det ails  between different  co mponents  or  bet ween co mponents  of  t he 
sa me ki nd must  be ent ered as  well  as  t he di mensions  of  any speci al  hori zont al  and 
vertical  end co mponent  whi ch mi ght  be required by t he chosen inst allati on 
techni que.  
4. 2. 2. 1 Di mensi oni ng Curt ai n Wal l Façades Usi ng the Progra m 
Aft er  t he artificial  component  si ze i s  cal cul ated,  di mensi ons  of  t he end co mponent s 
and pri oritized co mponent  di mensi on are subtracted from t he pr oposed section hei ght 
and l engt h.  The re mai ni ng hei ght  and l engt h are divi ded by t he artificial  component s 
hei ght  and l engt h respectivel y t o fi nd t he co mponent  quantit y necessary to achi eve 
the proposed di mensi on.  
Dimension Component Artificial
Dimension Component dPrioritize 2 Element Corner - 1 Element Corner -
Thickness) JointDimension Façade Proposed                 
Quantity Component Proposed










1(
 
If  t he result  from t his  calcul ati on i s  an i nt eger  t hen t he pr oposed di mensi on i s  already 
modul ar.  If  t he result  i s  not  an i nt eger  t hen it  i s  rounded up and down t o t he cl osest 
integers  whi ch gi ves  t wo possi bl e sol uti ons,  t o find t he opti mu m t hey are co mpared 
to t he deci mal  result  from t he f or mul a,  whi chever  is  cl osest  will  be consi dered as  t he 
best  sol uti on.  Once t he result  i s  obt ai ned,  t he pr ocess  i s  reversed by multipl yi ng t he 
result  wit h t he modul ar  co mponent  l engt h,  t hen addi ng disconti nuit y di mensi ons  and 
joi nt correcti ons. The result is the modul ar lengt h cl osest to t he proposed secti on size 
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4. 2. 3 The Results 
Aft er  opti mu m modul ar  di mensi ons  are cal culated f or  every secti on,  di mensi ons  are 
converted t o coor di nat es, j ust  li ke t he user  ent ers  dat a.  The first  poi nt  al ways  has  t he 
coor di nat es  ( 0,  0).  Then the pr ogra m checks  t o see if  t he first  secti on lies  in t he x or 
the y directi on.  For  a section t hat  li es  al ong t he x direction,  t he coor di nat es  of  t he t wo 
end poi nts  have t he f oll owi ng rel ati ons  t o each other  0x  and 0y  t hen secti on 
di mensi on i s  de monstrated as  an i ncrease or  decrease equal  t o x  fr om t he x 
coor di nat e val ue of  t he first  poi nt  t o t he x coor di nat e val ue of  t he second poi nt.  For  a 
façade secti on t hat  li es  along t he y directi on,  bet ween t he coor di nat es  of  t he t wo end 
poi nts t he f oll owi ng rel ations  exist  0x  and 0y  t hen t he secti on di mensi on i s 
de monstrated as  an i ncrease or  decrease equal  t o y  from t he y coor di nat e val ue of 
the first  poi nt  t o t he y coor di nat e val ue of  t he second poi nt.  Whet her  t here wi ll  be an 
increase or  decrease i s  deci ded by checki ng t he coor di nat e rel ati ons  of  t he pr oposed 
façade secti on cor ners.  The sa me  pr ocess  i s  repeat ed f or  every secti on until  t he 
coor di nat es  of  t he l ast  corner  poi nt  are reached.  Fi gure 4. 13 shows  t he rel ati ons 
bet ween secti on di mensions and corner poi nt coordi nat es.  
 
Fi gure 4. 13: Secti on di mensi ons convert ed t o corner coordi nat es 
As  t he result  of  t his  pr ocess  t he whol e façade can be  de monstrated as  corner  poi nt s. 
The user  can see t he revised l ocati ons  of  t he poi nts ent ered i n t he begi nning.   I n t he 
results page of  t he pr ogra m,  secti on det ails  i ncludi ng l engt h,  hei ght,  disconti nuit y 
di mensi ons  and quantities  are summarized al ong wit h t he pr oposed and suggest ed 
corner coordi nat es.  
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4. 3 Sol ved Exa mpl es  
Thi s  secti on consists of  masonr y and curtai n wall f açade di mensi oni ng exampl es.  All 
exa mpl es  are sol ved using t he co mput er  pr ogram devel oped as  a  part  of  t his  st udy. 
St eps from ent eri ng dat a to t he results report are expl ai ned i n det ail. 
4. 3. 1 Mas onry façades 
In t his  secti on a  masonr y f açade consisti ng of  ei ght  corner  poi nts  and seven secti ons 
whi ch e mbody all  t hree different  pl an vi ew t ypes,  is sol ved f our  ti mes  each t i me  wit h 
different  secti on pr operties.  In t he first  probl e m a  conti nuous  secti on i s  solved,  i n t he 
second secti ons  cont ai n openi ng disconti nuities,  in t he t hird secti ons  cont ain col umn 
disconti nuities and i n t he last probl e m openi ng and col umn disconti nuities coexist.  
 
Fi gure 4. 14: Proposed masonry façade t o be sol ved by t he progra m 
In all  exa mpl es  a  brick co mponent  di mensi oned as  14cm9cm 29cm   
)( widthheightlength   i s  used whi ch i s  i n accor dance wit h f or mul a 3. 8 when a 
joi nt wi dt h of 1c m is e mpl oyed.  
 
Fi gure 4. 15: Co mponent properties 
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Fi gure 4. 16: Corners coordi nates of the proposed façade 
The coor di nat es  of  t he ei ght  corners  of  t he pr oposed façade are t he same  f or  all 
exa mpl es.  The pr ogra m cal culates  t he 1x ,  2x ,  1y  and 2y  val ues  and cl assifies 
corners as i nwar d or outwar d accordi ng t o tabl e 4. 1. The results are as follows;  
 
Fi gure 4. 17: Corner properties cal cul at ed by t he progra m 
Bet ween t hese ei ght  poi nts t here i s  a  t ot al  of  seven secti ons.  The pr ogra m cal cul at es 
the l engt hs  and ali gnment  directi on of  t hese sections.  Al so by maki ng use of  t he 
corner  pr operties,  t he pr ogra m det er mi nes  plan vi ew t ype and calcul at es  t he 
correspondi ng pl an vi ew joi nt correcti on.  
 
Fi gure 4. 18: Secti on di mensi on, alignment directi on and plan view j oi nt correcti on of the proposed 
façade cal cul at ed by t he progra m 
Looki ng at  t he results  it  can be sai d t hat  secti ons  3- 4,  7-8 are out war d,  section 5- 6 i s 
inwar d and all  ot her  sections  are st ep.  Fr om t his  poi nt  onwar d cal cul ations differ  f or 
different exa mpl es. 
4. 3. 1. 1 Mas onry Façade Exa mpl e wit h No Di sconti nui ties 
In t his  first  exa mpl e t here are no di sconti nuities  thr oughout  t he secti ons.  Co mponent 
quantit y cal cul ations  are made accordi ng t o f ormul ae 3. 10 and 3. 11.  Staggeri ng i s 
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cal culated by t he pr ogram accordi ng t o f or mul a 3. 7.  Parts of  t he f or mul ae regar di ng 
disconti nuities  are equal t o zero.  The required horizont al  and vertical  component 
quantities  f or  t he pr oposed façade,  t he cl osest  i nteger  quantities  t o t hese val ues  and 
correspondi ng l engt hs  and hei ghts  f or  t he i nt eger  val ues  are cal cul ated by t he 
pr ogra m.  All  dat a and t he percent age of  change bet ween t he pr oposed and suggest ed 
secti on di mensi ons  are summarized at  t he section det ails  part  of  t he results page. 
Hori zont al  di mensi ons  are converted t o coor di nates  and are present ed al ong wit h t he 
pr oposed coordi nat es at the corner coordi nat es part of t he results page.  
 
Fi gure 4. 19: Proposed hori zontal modul e quantit y 
 
Fi gure 4. 20: Hori zont al and vertical secti on details, corner coordi nates and a mount of stagger 
suggested by t he progra m 
Appendi x 1a and 1b are t he pl an vi ew and el evation dra wi ngs  of  t he results of  t hi s 
exa mpl e.  
4. 3. 1. 2 Mas onry Façade Exa mpl e wit h Door and Wi ndow Openi ngs  
In t his  exa mpl e,  t wo openi ng disconti nuities  are placed i n t hree secti ons.  Each one of 
these t hree secti ons  has  a different  pl an vi ew t ype.  Di mensi ons  of  t he di sconti nuities 
are from t he modul e cal cul at or,  whi ch i s  a  list  of  horizont al  and modul e multi pl es  i n 
compli ance wit h openi ng di mensi on for mul a 3. 8. 
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Fi gure 4. 21: Modul e cal cul at or 
 
Fi gure 4. 22: Openi ng discontinuit y i nputs 
The pr ogra m cal cul ates  the pr oposed quantities  empl oyi ng f or mul ae 3. 10 and 3. 11. 
In t his  exa mpl e j oi nt  correcti ons  also co me  from openi ng disconti nuities.  Because of 
the openi ngs  t here i s  also a mi ni mu m modul e quantit y require ment  on t he hori zont al 
directi on.  As  expl ai ned in secti on 4. 2. 1,  first  of  t he m i s  caused by t he pl acement  of  at 
least  one modul e bet ween nei ghbori ng openi ngs  and t he second i s  caused by t he 
modul e require ment  i n out war d cor ners  f or  pr oper  fra me  f uncti oni ng.  Mi ni mu m 
modul e quantit y i s  co mpared t o t he result  from f or mul a 3. 10 whi chever  is  great er 
beco mes t he suggest ed quantit y.  
 
4. 23: Proposed hori zont al quantit y and mi ni mu m modul e require ments 
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4. 24: Horizont al and vertical secti on details, corner coordi nates and a mount of stagger suggested by 
the progra m 
Suggest ed di mensi ons  are t he sa me as  of  previ ous  exa mpl e but  t he module quantit y 
is different  because some modul es  are repl aced by openi ngs.  Appendi x 1c and 1d are 
the plan vi ew and elevation drawi ngs of t he results of t his exa mpl e. 
4. 3. 1. 3 Mas onry Façade Exa mpl e wit h Col umn Di sconti nuities 
In t he t hird exa mpl e sections  cont ai n col umn di sconti nuities.  Their  di mensi ons  are 
not  li mited and t hey do not  affect  t he modul arity of  secti ons.  A gr oup of  t hree 
col umns,  one mi dway column and t wo cor ner  colu mns,  are pl aced i n t hree secti ons. 
Each one of  t he t hree secti ons  has  a different  pl an vi e w t ype.  Col umns  on out war d 
corners affect t wo secti ons.  
 
Fi gure 4. 25: Col umn disconti nuit y inputs 
 
Fi gure 4. 26: Proposed hori zontal modul e quantit y and mi nimu m modul e require ment s 
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Si nce t here are no openings  t here i s  no mi ni mu m modul e require ment  f or  pl ace ment 
on out war d cor ners  but  a mi dway col umn must  be pl aced bet ween t wo modul es  on 
t wo si des  t o di sti nguish i t  from a  cor ner  col umn.  Mi ni mu m modul e require ment s  are 
already satisfied by di mensi onal require ments and the results are as foll ows; 
 
Fi gure 4. 27: Hori zont al and vertical secti on details, corner coordi nates and a mount of stagger 
suggested by t he progra m 
The hei ght  of  secti ons  i s  the sa me  as  i n previ ous  exa mpl es  but  t he use of  non modul ar 
col umn di sconti nuities  has  changed secti on l engths.  Thi s  however  does  not  affect  t he 
efficiency of  t he syst e m as  masonr y secti ons  on t he si des  of  t he col umns  are still 
modul ar.  Appendi x 1e and 1f  are t he pl an vi ew and el evati on dra wi ngs  of t he results 
of t his exa mpl e.  
4. 3. 1. 4 Mas onry Façade  Exa mpl e wi t h Bot h Openi ng and Col u mn 
Di sconti nuities 
In t his  exa mpl e a co mbi nati on of  t he openi ng and col umn disconti nuities fr om t he 
previ ous  t wo exa mpl es  are pl aced i n t hree secti ons,  each of  whi ch have a different 
pl an vi ew t ype.  
 
Fi gure 4. 28: Openi ng and col umn disconti nuit y inputs 
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Fi gure 4. 29: Proposed hori zontal modul e quantit y and mi nimu m modul e require ment s 
 
Fi gure 4. 30: Hori zont al and vertical secti on details, corner coordi nates and a mount of stagger 
suggested by t he progra m 
The results are t he sa me  as  of  previ ous  exa mpl e except  f or  modul e quantities  whi ch 
are affect ed by openi ng disconti nuities  t hat  were mi ssi ng i n t he previ ous exa mpl e.  
Appendi x 1g and 1h are the pl an vi ew and elevati on drawi ngs of t his façade 
4. 3. 2 Curt ai n Wall Façades 
In t his secti on a curt ai n wall  façade consisti ng of si x cor ner  poi nts  and five secti ons 
is sol ved fi ve ti mes  each ti me  wit h different  section pr operties.  In t he first  pr obl e m 
the façade i s  construct ed usi ng onl y a si ngl e co mponent,  i n t he second probl e m t wo 
different  co mponents  are used t oget her  but  none of  t he m i s  pri oritized.  In t he t hird 
pr obl e m t wo co mponents  are used and one of  t he m i s  pri oritized.  In t he fourt h and 
fift h pr obl e ms  f our  different  co mponents  are used and a  co mponent  i s  prioritized i n 
the latter. 
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Fi gure 4. 31: Proposed curtai n wall façade t o be sol ved by t he progra m 
 
 
Fi gure 4. 32: Corners coordi nates of the proposed curtai n wall façade 
The corner coordi nat es of the proposed façade are entered t o t he progra m as foll ows;  
 
Fi gure 4. 33: Corner coordi nates of the proposed curtai n wall façade 
Accor di ng t o t he coor di nat e dat a of  t he pr oposed corner  poi nts  secti on pr operties  are 
det er mi ned by t he program as foll ows; 
 
Fi gure 4. 34: Secti on properties of the proposed curtai n wall façade 
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4. 3. 2. 1 Curt ai n Wall Façade Exa mpl e Empl oyi ng a Singl e Co mponent  
In t his  exa mpl e t he curtai n wall  i s  di mensi oned usi ng a si ngl e co mponent.  A 
cmcm 66   si zed cor ner  el e ment  i s  pl aced on t he cor ners.  When usi ng a 2c m t hi ck 
panel  it  affects  di mensioni ng by 2c m and 4c m on i nwar d and out ward cor ners 
respecti vel y. 
 
Fi gure 4. 35: Effect of corner ele ment on i nward and out ward corners 
 
Fi gure 4. 36: Si ngl e ele ment curt ai n wall inputs 
When usi ng a  si ngl e component,  artificial  component  i s  t he co mponent  itself.  The 
modul ar  di mensi on i s  cal cul ated as  t he sum of  co mponent  di mensi ons and j oi nt 
thickness.  Al so when using a  si ngl e component  no el e ment  can be pri oritized a mong 
ot hers and t he progra m cal cul ates start xy and startz val ues as zero.  
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Fi gure 4. 37: Si ngl e ele ment curt ai n wall A. C. and pri oritized component di mensi ons 
The pr oposed modul e quantit y i s  cal cul ated by usi ng f or mul a 3. 16 and 3. 17 as 
foll ows;  
 
Fi gure 4. 38: Si ngl e ele ment curt ai n wall proposed hori zont al modul e quantit y 
 
Fi gure 4. 39: Si ngl e ele ment curt ai n wall horizont al and vertical secti on details and corner coordi nates 
suggested by t he progra m 
Att achments  1i  and 1j  are pl an vi ew and el evation dra wi ngs  of  t he  results of  t hi s 
exa mpl e.  
4. 3. 2. 2 Curt ai n Wall Façade Exa mpl e Empl oyi ng Two Co mponents 
In t his  exa mpl e a curtai n wall  façade i s  be di mensioned usi ng t wo co mponent s.  None 
of t he components is pri oritized.  
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Fi gure 4. 40: Two ele ment curtai n wall i nputs 
The t wo co mponent s  have t he sa me  hei ght  and different  t hi cknesses.  The artifi cial 
component  must  be f or med by pl aci ng t he m next  to each ot her,  its  hei ght  is  equal  t o 
components’  modul ar  height  and its  l engt h i s  equal  t o t he sum of  t he modular  l engt hs 
of  t he co mponents  as  i n for mul a 3. 14.  Si nce no component  is  pri oritized t he pr ogra m 
cal culates start xy and startz val ues as zero.  
 
Fi gure 4. 41: Two ele ment curtai n wall A. C. and pri oritized co mponent di mensi ons 
The pr oposed modul e quantit y i s  cal cul ated by usi ng f or mul ae 3. 16 and 3. 17 as 
foll ows;  
 
Fi gure 4. 42: Two ele ment curtai n wall proposed hori zont al modul e quantit y 
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Fi gure 4. 43: Two ele ment curtai n wall horizont al and vertical secti on details and corner coordi nates 
suggested by t he progra m 
Appendi x 1k and 1l  are pl an vi ew and el evation dra wi ngs  of  t he results of  t hi s 
exa mpl e.  
4. 3. 2. 3 Curt ai n Wall  Façade Exa mpl e Empl oyi ng Two Co mponents  and 
Pri oritizi ng One of Them 
In t his  exa mpl e a curt ain wall  façade will  be dimensi oned usi ng t wo component s. 
Co mponent number t wo is pri oritized.  
 
Fi gure 4. 44: One pri oritized two el e ment curtai n wall i nputs 
The artificial  component  di mensi ons  are t he sa me  as  of  previ ous  exa mpl e.  Si nce bot h 
components  have t he sa me  hei ght,  pri oritizi ng hei ght  woul d have no effect  on 
di mensi oni ng t herefore startz i s  cal cul ated as  zero and onl y t he modul ar  lengt h of 
component number t wo is taken as start xy val ue.  
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Fi gure 4. 45: One pri oritized two el e ment curtai n wall A. C. and pri oritized component dimensi ons 
The pr oposed modul e quantit y i s  cal cul ated by subtracti ng pri oritized component 
di mensi ons  from t he overall  secti on di mensi ons  then e mpl oyi ng f or mul ae 3. 16 and 
3. 17 as foll ows;  
 
Fi gure 4. 46: One pri oritized two el e ment curtai n wall proposed quantit y 
 
Fi gure 4. 47: One pri oritized two el e ment curtai n wall horizont al and vertical secti on details and corner 
coordi nates suggested by t he progra m 
Appendi x 1 m and 1n are pl an vi ew and el evation dra wi ngs  of  t he results of  t hi s 
exa mpl e.  
4. 3. 2. 4 Curt ai n Wall Façade Empl oyi ng Four Co mponents 
In t his  exa mpl e t he façade will  be di mensi oned usi ng f our  co mponents.  The i nput 
dat a is as follows;  
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Fi gure 4. 48: Four ele ment curtai n wall i nputs 
In t ot al  t here are t wo modul ar  hei ghts  and t wo modul ar  l engt hs,  t he artificial 
component  i s  cal cul ated as  t he sum of  t he m.  Because t he pri oritized component 
secti on i s  l eft  bl ank i n t he i nput  page,  t he pr ogram cal cul ates  t he modul ar di mensi on 
of t he pri oritized component as zero.  
 
Fi gure 4. 49: Four ele ment curtai n wall A. C. and pri oritized co mponent di mensi ons 
The pr oposed modul e quantit y i s  cal cul at ed as  foll ows  by usi ng f or mul a 3. 16 and 
3. 17;  
 
Fi gure 4. 50: Four ele ment curtai n wall proposed hori zont al modul e quantit y 
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Fi gure 4. 51: Four component curt ai n wall horizont al and vertical secti on details and corner 
coordi nates suggested by t he progra m 
Because t he l engt h of  t he A. C.  i n t his  exa mpl e i s t he sa me as  t he l engt h of  t he A. C. 
in t he curt ai n wall  exa mpl e wit h t wo co mponents,  t he hori zont al  di mensi oni ng of  t he 
resulti ng façades  are t he sa me.  Appendi x 1o and 1p are pl an vi e w and el evati on 
dra wi ngs of t he results of this exa mpl e.  
4. 3. 2. 5 Curt ai n Wall Façade Empl oyi ng Four Co mponents and Pri oritizi ng One 
of The m 
The i nput  dat a i s  t he same  as  i n t he previ ous  exa mpl e except  t his  ti me component 
nu mber 2 is pri oritized.  
 
Fi gure 4. 52: One pri oritized four ele ment curtai n wall i nputs 
Di mensi ons  of  t he artificial  modul e are t he sa me  as  of  previ ous  exa mpl e.  When one 
component  was  pri oritized i n a t wo el e ment  curt ai n wall  t hen t he pri oritized 
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component  woul d effect  di mensi oni ng i n onl y one directi on but  when f our  el e ment s 
are e mpl oyed t hen t he prioritized co mponent  effects  di mensi oni ng i n t wo directi ons. 
The modul ar  di mensi ons  of  t he pri oritized co mponent  are cal culated as i n fi gure 
4. 52.  
 
Fi gure 4. 53: One pri oritized four ele ment curtai n wall A. C. and pri oritized component dimensi ons 
The pr oposed quantit y of t he secti ons  are cal culated t o as  f oll ows  by usi ng f or mul ae 
3. 16 and 3. 17 after  subtracti ng pri oritized co mponent  di mensi ons  from t he overall 
secti on di mensi ons;  
 
Fi gure 4. 54: One pri oritized four ele ment curtai n wall proposed hori zont al modul e quantity 
 
Fi gure 4. 55: One pri oritized four ele ment curtai n wall horizont al and vertical secti on details and 
corner coordi nates suggested by t he progra m 
Appendi x 1q and 1r  are pl an vi ew and el evation dra wi ngs  of  t he results of  t hi s 
exa mpl e.  
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5.  CONCLUSI ON 
Al ong wit h manufact uring i ndustries,  i ndustrializati on encouraged t he producti on 
and use of  hi gh qualit y,  precisi on made el e ments  also i n t he buil di ng i ndustry. 
Devel opments  i n constructi on t echnol ogy were paralleled by st udi es  ai mi ng t o defi ne 
opti mal  di mensi ons  f or  prefabricated buil di ng ele ments  and coor di nati ng modul es 
that woul d allow a rati onal correlati on a mong t hem.  
Rat her  t han putti ng f orwar d a pr oposal  concerning t he val ue of  t he modul e or  t he 
val ue of  t he di mensi ons  of  buil di ng el e ments,  i n thi s  t hesis e mphasis  is  pl aced on t he 
syste m of  r ul es  t hat  control  di mensi ons  of  t he modul e and el e ments  and parts  of  t he 
buil di ng f or med by modul es.  This  t hesis set s  forth an al gorit hm of  desi gning buil di ng 
façades  wit hout  t he need t o use cust om made components  or  perfor m any alterat i ons 
on t he co mponents,  whi ch are maj or  consumers  of  ti me and energy f or  t he 
component manufact urer, the desi gner, and t he constructi on wor ker.  
In traditi onal  practice,  in a  masonr y wall  full,  half  and fracti onal  si ze units  are 
e mpl oyed.  A r ow woul d st art  wit h a ¾ unit,  continue wit h f ull  si zed units  and end 
wi t h a ¾ unit.  The st aggered r ow woul d st art  wit h a ½ el e ment  and conti nue wit h f ull 
sized el e ments.  Even without  di sconti nuities  at  l east  t hree different  component s  are 
invol ved i n t he pr ocess. By t he  set  of  r ul es  and rel ati ons  f or mul at ed i n t his  st udy 
regardi ng co mponents  and façade di mensi ons  for mul at ed i n t he t hesis, a  masonr y 
façade can be constructed usi ng onl y a si ngle co mponent.  In t his  process  t he 
magnit ude of  co mponent  di mensi ons  i s  not  i mport ant  as  l ong as  a certai n rati o 
a mong its  si des  and t he j oi nt  t hi ckness  i s  satisfied.  The hei ght  and l engt h of  a 
masonr y co mponent  whi ch obeys  t his  rati o are suitabl e t o become  t he vertical  and 
horizont al  modul es  respecti vel y.  Façade di mensi on i s  f or med as  a multi ple of  t hese 
modul es.  In case of  di sconti nuities  however  t he use of  fracti onal  co mponent s  i s 
inevitabl e whet her  t he desi gn i s  modul ar  or  not.  In t he pr opositi on made a fracti onal 
component is necessary nei ghbori ng disconti nuities.  
Di mensi oni ng of  curtai n wall  façades  i s  much si mpl er  co mpared t o masonry wit hout 
li mitations  on t he rati o wit hi n a co mponent’s si des  and j oi nt  t hi ckness  or  t he 
invol ve ment of a secondary component t o nei ghbor disconti nuities.  
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Curt ai n walls are a f orm of  est hetic expressi on co mpared t o masonr y whi ch i s 
usuall y hi dden behi nd other  co mponents.  Applicati ons  of  some  desi gn pri nci pl es 
such usi ng multi ple components  or  mani pul ations  of  t he ali gnment  are i mport ant 
consi derati ons  i n t heir  dimensi oni ng.  Mani pul ati on of  t he co mponent  ali gnment  such 
as  choosi ng a  specific component  t o st art  t he section wit h creat es  an irregular  part  i n 
the façade.  The regul ar  parts are di mensi oned accordi ng t o t he modul ar pri nci pl es 
and t hen combi ned wit h the irregul ar parts. 
The pr ogra m converts dimensi ons  of  a non modular  façade t o t he cl osest  dimensi oned 
modul ar  façade by maki ng use of  t he al gorith m f or mul at ed i n t he t hesis.  Any 
masonr y or  curtai n wall  façade t hat  fits  i nt o an orthogonal  reference syst em t ri ad and 
has  up t o 40 cor ner  points can make use of  thi s  pr ogra m.  Whil e dimensi oni ng 
masonr y façades,  compliance of  t he co mponents  and disconti nuities wi t h t he 
for mul as  i s  necessary. Whil e di mensi oni ng curt ai n wall  façades,  multi pl e 
components  must  f ulfill  some  di mensi onal  rel ations  a mong each ot her,  if  i nst ead a 
si ngl e component is used then all di mensi ons are accept abl e.  
The ne w di mensi ons  comput ed by t he use of  princi pl es  st ated i n t his  study do not 
di ctate maj or  changes.  For  exa mpl e i n t he masonry façade exa mpl es  where t he 
horizont al  modul e i s  equal  t o 30c m t he percent age of  change bet ween t he pr oposed 
and suggest ed di mensi ons  rarel y exceeds  t hree percent.  The s maller  t he modul e i s 
chosen t o be the nearer the results are t o t he proposed di mensi ons.  
Onl y a  fe w differentl y dimensi oned co mponents  are e mpl oyed i n t he constructi on of 
the façades  di mensi oned by t he pr ogra m.  When an or der  i s  recei ved by t he 
manufact urer  f or  such a  buil di ng he i s  required t o pr oduce great er  quantities  of  fe wer 
items  rat her  t han s maller  quantities  of  a  multiplicit y of  it e ms.  The l onger  r uns 
required f or  such a producti on are f or  hi s  benefit  i ncreasi ng pr oducti vit y and 
reduci ng costs.  If  i n t he desi gn pr ocess  co mponents  are chosen a mong standar di zed 
components,  by consultati on t o t he manufact urer  t hen a l abori ous  research and 
devel opment process required for i ntroduci ng a new component is also eli minated.  
Ma ny availabl e si zes  of  different  pr oducts  are br ought  t oget her  on t he dra wi ng boar d. 
The desi gn pr obl e m i s  relati ng t heir  di mensi ons.  To t his  pr obl e m t here may not  be  a 
si ngl e sol uti on but  t here certai nl y i s  a more economi cal  and efficient  sol ution.  Desi gn 
wor k i s  si mplified by enabli ng buil di ngs  t o be dimensi oned usi ng fe wer  differentl y 
di mensi oned co mponents.  The use of  a  gri d wit h spaci ng equal  t o a multipl e of  t he 
modul e hel ps  t o easil y express  positi oni ng r ul es  for  co mponents  wit h respect  t o t he 
gri d and sol ve l ayout  probl e ms  qui ckl y and syste mati cally.  The pr opositi on all ows 
hi gher  di mensi onal  fl exibilit y f or  curtai n walls where masonr y façade dimensi oni ng 
based on t he multi ple of  a si ngl e modul e may require a series  of  co mpr o mises  and a 
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hi gh degree of  di sci pli ne from t he desi gner.  When desired modul ar  di mensi ons  do 
not  occur  i n t he multipl es  of  a  si ngl e module t hen carefull y sel ect ed modul ar 
components  of  different  basi c modul es  can be combi ned by t heir  additi ve qualities  t o 
pr ovi de t hese modul ar  di mensi ons.  There i s  al most  unli mited desi gn fl exibilit y i n a 
syste m of  modul ar  coor dinati on.  The use of  modules  i s  li mit ed onl y by t he i ngenuit y 
and i magi nati on of t he desi gner.  
Ver y fe w differentl y dimensi oned co mponents  are used i n t he masonr y and curt ai n 
wall  façade desi gns  by t his progra m.  Overall  façade di mensi ons  are modular  so t here 
is no shapi ng required t o make t hese co mponents  fit  i nt o t heir  positi ons.  Without  t he 
cutti ng and fitti ng t here i s  no wast age of  mat erials.  The required quantit y of 
components  i s  known for  exact  and t here will be  no excessi ve or  i nsuffici ent 
or deri ng.  Wi t h t he hi gh di mensi onal  precisi on,  s moot h fi nishes  i mplicit  i n t he 
prefabricated co mponents,  t he crafts manshi p and man- hours  required on the j ob i s 
mi ni mi zed.  Sa me  buil di ng can be construct ed with maxi mu m econo my of  l abor  and 
mat erial costs and hi gh speed on site. 
The pr ogra m does  not  consi der  buil di ng façades as  a  whol e but  as  separate si des. 
When cor ner  coor di nat es  of  t he whol e façade are ent ered i nt o t he pr ogra m t hen 
coor di nat es  of  t he first  and l ast  poi nts  woul d be t he sa me  because t he façade has  t o 
cl ose.  But  t here i s  no guarant ee t hat  coor di nat es  of  t he first  and l ast  corner  poi nts 
suggest ed by t he pr ogram wi ll  be t he sa me  meani ng t he façade mi ght  not  cl ose. 
Cor ner  coor di nat es  are cal culated wit h respect  to t he modul ar  secti on di mensi ons. 
Modul ar  secti on di mensions  are chosen a mong three di mensi ons;  t he two cl osest 
modul ar  di mensi ons  t o the pr oposed di mensi on and t he mi ni mu m r equire ment  i n 
masonr y façades.  The criteria i s  bei ng cl osest  t o t he pr oposed di mensi ons  and not 
bei ng bel ow t he mi ni mum r equire ments.  They are not  f urt her  anal yzed t o bri ng t he 
façade t o cl osi ng.  The f or mul ati on of  such a  criterion woul d enabl e t he di mensi oni ng 
of t he façade as a whol e.  
A masonr y façade does  not  onl y consist  of  bricks  or  bl ocks.  A modul ar  vertical  and 
horizont al  coursi ng of  t hese co mponents  does  not  necessaril y satisfy t he modul arit y 
require ments  f or  ot her  façade co mponents  such as  i nsul ati on panels, veneer  or 
interi or  faci ng tiles.  This  t hesis can be f urt her  devel oped by f or mulati ng t he 
necessary di mensi onal  correlati ons  bet ween availabl e façade co mponents  and wit hi n 
the co mponents  t he mselves.  An even hi gher  rationalizati on can be achi eved by 
coor di nati ng façades with ot her buil di ng ele ments such as fl oors and ceili ngs.  
Desi gni ng a struct ure that  can re mai n f uncti onal  for  decades  i s  a compl ex t ask. 
Contri buti ng t o t his  compl exit y are short  t erm needs  of  meeti ng budgets  and 
schedul es  and t he l ong ter m goal  of  syst e m efficiency.  Modul ar  desi gn seeks  t o 
 68 
resol ve t hese de mands  by recogni zi ng t hat  a buildi ng can be desi gned so t hat  it  i s 
econo mi cal  t o buil d,  effici ent  t o operat e and serviceabl e f or  decades.  Even wit h t he 
application of  t he s mall  scal e opti mi zati ons  suggested i n t his  t hesis,  si gnificant  ti me 
and effort  savi ngs  are accomplished f or  i ndi vidual  pr oj ects.  But  it  i s onl y by 
engagi ng all  t he l evels  of  t he buil di ng i ndustry t hat  a co mprehensi ve increase i n 
efficiency i s  possi bl e and good t hi ngs  will  be delivered t o peopl e much qui cker  and 
cheaper, 
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1 M 0 1 M 0
1 M+J oi nt 0 1 M+J oi nt 0
2 M+J oi nt 0 2 M+J oi nt 0
3 M+J oi nt 0 3 M+J oi nt 0
4 M+J oi nt 0 4 M+J oi nt 0
5 M+J oi nt 0 5 M+J oi nt 0
6 M+J oi nt 0 6 M+J oi nt 0
7 M+J oi nt 0 7 M+J oi nt 0
8 M+J oi nt 0 8 M+J oi nt 0
9 M+J oi nt 0 9 M+J oi nt 0
10 M+J oi nt 0 10 M+J oi nt 0
11 M+J oi nt 0 11 M+J oi nt 0
12 M+J oi nt 0 12 M+J oi nt 0
13 M+J oi nt 0 13 M+J oi nt 0
14 M+J oi nt 0 14 M+J oi nt 0
15 M+J oi nt 0 15 M+J oi nt 0
16 M+J oi nt 0 16 M+J oi nt 0
17 M+J oi nt 0 17 M+J oi nt 0
18 M+J oi nt 0 18 M+J oi nt 0
19 M+J oi nt 0 19 M+J oi nt 0
20 M+J oi nt 0 20 M+J oi nt 0
21 M+J oi nt 0 21 M+J oi nt 0
22 M+J oi nt 0 22 M+J oi nt 0
23 M+J oi nt 0 23 M+J oi nt 0
24 M+J oi nt 0 24 M+J oi nt 0
25 M+J oi nt 0 25 M+J oi nt 0
26 M+J oi nt 0 26 M+J oi nt 0
27 M+J oi nt 0 27 M+J oi nt 0
28 M+J oi nt 0 28 M+J oi nt 0
29 M+J oi nt 0 29 M+J oi nt 0
30 M+J oi nt 0 30 M+J oi nt 0
31 M+J oi nt 0 31 M+J oi nt 0
32 M+J oi nt 0 32 M+J oi nt 0
33 M+J oi nt 0 33 M+J oi nt 0
34 M+J oi nt 0 34 M+J oi nt 0
35 M+J oi nt 0 35 M+J oi nt 0
36 M+J oi nt 0 36 M+J oi nt 0
37 M+J oi nt 0 37 M+J oi nt 0
38 M+J oi nt 0 38 M+J oi nt 0
39 M+J oi nt 0 39 M+J oi nt 0
40 M+J oi nt 0 40 M+J oi nt 0
41 M+J oi nt 0 41 M+J oi nt 0
42 M+J oi nt 0 42 M+J oi nt 0
43 M+J oi nt 0 43 M+J oi nt 0
44 M+J oi nt 0 44 M+J oi nt 0
45 M+J oi nt 0 45 M+J oi nt 0
46 M+J oi nt 0 46 M+J oi nt 0
47 M+J oi nt 0 47 M+J oi nt 0
48 M+J oi nt 0 48 M+J oi nt 0
49 M+J oi nt 0 49 M+J oi nt 0
50 M+J oi nt 0 50 M+J oi nt 0
51 M+J oi nt 0 51 M+J oi nt 0
52 M+J oi nt 0 52 M+J oi nt 0
HORI ZONTAL      MODULE 
( cm)
VERTI CAL           
MODULE ( cm)
53 M+J oi nt 0 53 M+J oi nt 0
54 M+J oi nt 0 54 M+J oi nt 0
55 M+J oi nt 0 55 M+J oi nt 0
56 M+J oi nt 0 56 M+J oi nt 0
57 M+J oi nt 0 57 M+J oi nt 0
58 M+J oi nt 0 58 M+J oi nt 0
59 M+J oi nt 0 59 M+J oi nt 0
60 M+J oi nt 0 60 M+J oi nt 0
61 M+J oi nt 0 61 M+J oi nt 0
62 M+J oi nt 0 62 M+J oi nt 0
63 M+J oi nt 0 63 M+J oi nt 0
64 M+J oi nt 0 64 M+J oi nt 0
65 M+J oi nt 0 65 M+J oi nt 0
66 M+J oi nt 0 66 M+J oi nt 0
67 M+J oi nt 0 67 M+J oi nt 0
68 M+J oi nt 0 68 M+J oi nt 0
69 M+J oi nt 0 69 M+J oi nt 0
70 M+J oi nt 0 70 M+J oi nt 0
71 M+J oi nt 0 71 M+J oi nt 0
72 M+J oi nt 0 72 M+J oi nt 0
73 M+J oi nt 0 73 M+J oi nt 0
74 M+J oi nt 0 74 M+J oi nt 0
75 M+J oi nt 0 75 M+J oi nt 0
76 M+J oi nt 0 76 M+J oi nt 0
77 M+J oi nt 0 77 M+J oi nt 0
78 M+J oi nt 0 78 M+J oi nt 0
79 M+J oi nt 0 79 M+J oi nt 0
80 M+J oi nt 0 80 M+J oi nt 0
81 M+J oi nt 0 81 M+J oi nt 0
82 M+J oi nt 0 82 M+J oi nt 0
83 M+J oi nt 0 83 M+J oi nt 0
84 M+J oi nt 0 84 M+J oi nt 0
85 M+J oi nt 0 85 M+J oi nt 0
86 M+J oi nt 0 86 M+J oi nt 0
87 M+J oi nt 0 87 M+J oi nt 0
88 M+J oi nt 0 88 M+J oi nt 0
89 M+J oi nt 0 89 M+J oi nt 0
90 M+J oi nt 0 90 M+J oi nt 0
91 M+J oi nt 0 91 M+J oi nt 0
92 M+J oi nt 0 92 M+J oi nt 0
93 M+J oi nt 0 93 M+J oi nt 0
94 M+J oi nt 0 94 M+J oi nt 0
95 M+J oi nt 0 95 M+J oi nt 0
96 M+J oi nt 0 96 M+J oi nt 0
97 M+J oi nt 0 97 M+J oi nt 0
98 M+J oi nt 0 98 M+J oi nt 0
99 M+J oi nt 0 99 M+J oi nt 0
100 M+J oi nt 0 100 M+J oi nt 0
FAÇADE PROPERTI ES
1) Ent er  c or ner  c oor di nat es
2) Ent er  t he di mens i ons  of  t he c omponent  t o be us ed
Lengt h( cm) Hei ght ( cm) Thi ckness( cm)
3) Ent er  s t or ey c l ear anc e
c m
4) Ent er  t he t ype,  l oc at i on and di mens i ons  of  t he di s c ont uni t i es  on t he f aç ade s ec t i ons .
You may ent er  t hr ee di f f er ent  t ypes  of  openi ngs  and a c ol umn di s c ont i nui t y  f or  eac h s ec t i on.
The hei ght  and l engt hs  of  a l l  di s c ont i nut i es  mus t  be modul ar ,  r ef er  t o modul e c al c ul at or  f or  modul ar  di mens i ons .
For  c ol umn di s c oni t i nui t i es  he i ght  i s  not  r equi r ed.
5) Ent er  t he l engt h and quant i t y  of  c or ner  c ol umns  i n t he l as t  s ec t i on.
Ent er  onl y  t he l engt h of  c ol umn t hat  l i es  bet ween c or ner  poi nt s .
Cor ner  c ol umn di mens i ons  mus t  be i nc l us i ve of  one j oi nt  L engt h.
Pt  # X( cm) Y( cm) Sect i on
1
2 1- 2
3 2- 3
4 3- 4
5 4- 5
6 5- 6
7 6- 7
8 7- 8
9 8- 9
10 9- 10
11 10- 11
12 11- 12
13 12- 13
14 13- 14
15 14- 15
16 15- 16
17 16- 17
18 17- 18
19 18- 19
20 19- 20
21 20- 21
22 21- 22
23 22- 23
24 23- 24
25 24- 25
26 25- 26
27 26- 27
28 27- 28
29 28- 29
30 29- 30
31 30- 31
32 31- 32
Façade El ement
Joi nt  Di mensi on
33 32- 33
34 33- 34
35 34- 35
36 35- 36
37 36- 37
38 37- 38
39 38- 39
40 39- 40
Ent er  t he di mens i ons  of  t he c omponent  t o be us ed
Ent er  t he t ype,  l oc at i on and di mens i ons  of  t he di s c ont uni t i es  on t he f aç ade s ec t i ons .
You may ent er  t hr ee di f f er ent  t ypes  of  openi ngs  and a c ol umn di s c ont i nui t y  f or  eac h s ec t i on.
The hei ght  and l engt hs  of  a l l  di s c ont i nut i es  mus t  be modul ar ,  r ef er  t o modul e c al c ul at or  f or  modul ar  di mens i ons .
For  c ol umn di s c oni t i nui t i es  he i ght  i s  not  r equi r ed.
Ent er  t he l engt h and quant i t y  of  c or ner  c ol umns  i n t he l as t  s ec t i on.
Ent er  onl y  t he l engt h of  c ol umn t hat  l i es  bet ween c or ner  poi nt s .
Cor ner  c ol umn di mens i ons  mus t  be i nc l us i ve of  one j oi nt  L engt h.
Qt y.  of  Di scont i nui t y 1
i n Sect i on
Openi ng Di scont i nui t y 1
Lengt h 
( cm)
Hei ght  
( cm)
You may ent er  t hr ee di f f er ent  t ypes  of  openi ngs  and a c ol umn di s c ont i nui t y  f or  eac h s ec t i on.
The hei ght  and l engt hs  of  a l l  di s c ont i nut i es  mus t  be modul ar ,  r ef er  t o modul e c al c ul at or  f or  modul ar  di mens i ons .
Qt y.  of  Di scont i nui t y 2
i n Sect i on
Openi ng Di scont i nui t y 2
Hei ght  
( cm)
Lengt h 
( cm)
Qt y.  of  Di scont i nui t y 3
i n Sect i on
Col umn Di scont i nui t y
Qt y.  of  
Col umn
Openi ng Di scont i nui t y 3
Hei ght  
( cm)
Lengt h 
( cm)
1 1 1- 2
2 1- 2 2 2- 3
3 2- 3 3 3- 4
4 3- 4 4 4- 5
5 4- 5 5 5- 6
6 5- 6 6 6- 7
7 6- 7 7 7- 8
8 7- 8 8 8- 9
9 8- 9 9 9- 10
10 9- 10 10 10- 11
11 10- 11 11 11- 12
12 11- 12 12 12- 13
13 12- 13 13 13- 14
14 13- 14 14 14- 15
15 14- 15 15 15- 16
16 15- 16 16 16- 17
17 16- 17 17 17- 18
18 17- 18 18 18- 19
19 18- 19 19 19- 20
20 19- 20 20 20- 21
21 20- 21 21 21- 22
22 21- 22 22 22- 23
23 22- 23 23 23- 24
24 23- 24 24 24- 25
25 24- 25 25 25- 26
26 25- 26 26 26- 27
27 26- 27 27 27- 28
28 27- 28 28 28- 29
29 28- 29 29 29- 30
30 29- 30 30 30- 31
31 30- 31 31 31- 32
32 31- 32 32 32- 33
Col umn Di scont i nui t y
Lengt h 
( cm)
Cor ner  Col umns
Pt Sect i on
Lengt h 
( cm)
Pt Sect i on
Lengt h 
( cm)
33 32- 33 33 33- 34
34 33- 34 34 34- 35
35 34- 35 35 35- 36
36 35- 36 36 36- 37
37 36- 37 37 37- 38
38 37- 38 38 38- 39
39 38- 39 39 39- 40
40 39- 40 40
Openi ng Openi ng Openi ng Mi dway
Pt  # X Y 1 2 3 Col umn
1 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 0 0
11 0 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
18 0 0 0 0 0 0
19 0 0 0 0 0 0
20 0 0 0 0 0 0
21 0 0 0 0 0 0
22 0 0 0 0 0 0
23 0 0 0 0 0 0
24 0 0 0 0 0 0
25 0 0 0 0 0 0
26 0 0 0 0 0 0
27 0 0 0 0 0 0
28 0 0 0 0 0 0
29 0 0 0 0 0 0
30 0 0 0 0 0 0
31 0 0 0 0 0 0
32 0 0 0 0 0 0
33 0 0 0 0 0 0
34 0 0 0 0 0 0
35 0 0 0 0 0 0
36 0 0 0 0 0 0
37 0 0 0 0 0 0
38 0 0 0 0 0 0
39 0 0 0 0 0 0
40 0 0 0 0 0 0
Sec t i on Di s c .  1 Di s c .  1 Di s c .  2 Di s c .  2 Di s c .  3
Pt  # Qt y Hei ght Qt y Hei ght Qt y
1
2 1- 2 0 0 0 0 0
3 2- 3 0 0 0 0 0
4 3- 4 0 0 0 0 0
5 4- 5 0 0 0 0 0
6 5- 6 0 0 0 0 0
7 6- 7 0 0 0 0 0
8 7- 8 0 0 0 0 0
9 8- 9 0 0 0 0 0
10 9- 10 0 0 0 0 0
11 10- 11 0 0 0 0 0
12 11- 12 0 0 0 0 0
13 12- 13 0 0 0 0 0
14 13- 14 0 0 0 0 0
15 14- 15 0 0 0 0 0
16 15- 16 0 0 0 0 0
17 16- 17 0 0 0 0 0
18 17- 18 0 0 0 0 0
19 18- 19 0 0 0 0 0
20 19- 20 0 0 0 0 0
21 20- 21 0 0 0 0 0
22 21- 22 0 0 0 0 0
23 22- 23 0 0 0 0 0
24 23- 24 0 0 0 0 0
25 24- 25 0 0 0 0 0
26 25- 26 0 0 0 0 0
27 26- 27 0 0 0 0 0
28 27- 28 0 0 0 0 0
29 28- 29 0 0 0 0 0
30 29- 30 0 0 0 0 0
31 30- 31 0 0 0 0 0
32 31- 32 0 0 0 0 0
33 32- 33 0 0 0 0 0
34 33- 34 0 0 0 0 0
35 34- 35 0 0 0 0 0
36 35- 36 0 0 0 0 0
37 36- 37 0 0 0 0 0
38 37- 38 0 0 0 0 0
39 38- 39 0 0 0 0 0
40 39- 40 0 0 0 0 0
C. C. C. C. C. C. C. C.
1s t  Pt . Wi dt h 2nd Pt . Wi dt h Dx1 Dy1 Dx2
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
Di s c .  3 Di s c .  1 Modul e Modul e Di s c . 2 Modul e Modul e
Hei ght Ver s i on Qt y 1 Qt y 2 Ver s i on Qt y 1 Qt y 2
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
0 ###### ###### ####### ####### ####### #######
Cor ner s Cor ner s Sec t i on
Dy2 | D | Out war d I nwar d Cor ner #
Out war d Out war d
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 1- 2
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 2- 3
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 3- 4
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 4- 5
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 5- 6
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 6- 7
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 7- 8
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 8- 9
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 9- 10
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 10- 11
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 11- 12
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 12- 13
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 13- 14
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 14- 15
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 15- 16
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 16- 17
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 17- 18
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 18- 19
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 19- 20
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 20- 21
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 21- 22
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 22- 23
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 23- 24
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 24- 25
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 25- 26
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 26- 27
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 27- 28
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 28- 29
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 29- 30
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 30- 31
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 31- 32
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 32- 33
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 33- 34
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 34- 35
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 35- 36
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 36- 37
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 37- 38
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 38- 39
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 39- 40
Di s c . 3 Modul e Modul e D1 D2 D3
Ver s i on Qt y 1 Qt y 2 Hei ght  1 Hei ght  1 Hei ght  1
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
Di r ec t i on Di s c . Pl an Tot al
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
NONE 0 YANL I Ş 0 YANL I Ş
D1 D2 D3
Hei ght  2 Hei ght  2 Hei ght  2 Hei ght  1 Hei ght  2
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
Quant i t y  
Chec k
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0! ####### #SAYI / 0! #SAYI / 0!
#SAYI / 0! #SAYI / 0!
Di s c ont i nui t y Pl an Sugges t i on1 Sugges t i on 2
Requi r ement s Requi r ement s Quant i t y Quant i t y
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Sugges t i on1 Sugges t i on 2
Di mens i ons Di mens i ons | D | Di r ec t i on Dx Dy
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
0 0 YANL I Ş NONE 0 0
Sugges t i on
Qt y X Y X Y X
0 0 0 0 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
Coor di nat es
Sugges t i on Sugges t i on I nput
Di mens i ons Coor di nat es
Y
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Coor di nat es
I nput
C ORNE R
NO X Y X Y
1 0 0 0 0
2 0 0 - -
3 0 0 - -
4 0 0 - -
5 0 0 - -
6 0 0 - -
7 0 0 - -
8 0 0 - -
9 0 0 - -
1 0 0 0 - -
1 1 0 0 - -
1 2 0 0 - -
1 3 0 0 - -
1 4 0 0 - -
1 5 0 0 - -
1 6 0 0 - -
1 7 0 0 - -
1 8 0 0 - -
1 9 0 0 - -
2 0 0 0 - -
2 1 0 0 - -
2 2 0 0 - -
2 3 0 0 - -
2 4 0 0 - -
2 5 0 0 - -
2 6 0 0 - -
2 7 0 0 - -
2 8 0 0 - -
2 9 0 0 - -
3 0 0 0 - -
3 1 0 0 - -
3 2 0 0 - -
3 3 0 0 - -
3 4 0 0 - -
3 5 0 0 - -
3 6 0 0 - -
3 7 0 0 - -
3 8 0 0 - -
3 9 0 0 - -
4 0 0 0 - -
C ORNE R C OORDI NA T E S
I NP UT S UGGE S T I ON
S e c t i o n Mo d u l e J o i n t Op .  1 Op .  2 Op .  3 C o l u mn C C C C Re s u l t
Qt y C o r r e c t i o n Di s c . 1 s t  P t . 2 n d  P t . Di m.
( c m) ( c m) ( c m) ( c m) ( c m) ( c m) ( c m)
1 - 2 0 0 - - - - - - -
2 - 3 0 0 - - - - - - -
3 - 4 0 0 - - - - - - -
4 - 5 0 0 - - - - - - -
5 - 6 0 0 - - - - - - -
6 - 7 0 0 - - - - - - -
7 - 8 0 0 - - - - - - -
8 - 9 0 0 - - - - - - -
9 - 1 0 0 0 - - - - - - -
1 0 - 1 1 0 0 - - - - - - -
1 1 - 1 2 0 0 - - - - - - -
1 2 - 1 3 0 0 - - - - - - -
1 3 - 1 4 0 0 - - - - - - -
1 4 - 1 5 0 0 - - - - - - -
1 5 - 1 6 0 0 - - - - - - -
1 6 - 1 7 0 0 - - - - - - -
1 7 - 1 8 0 0 - - - - - - -
1 8 - 1 9 0 0 - - - - - - -
1 9 - 2 0 0 0 - - - - - - -
2 0 - 2 1 0 0 - - - - - - -
2 1 - 2 2 0 0 - - - - - - -
2 2 - 2 3 0 0 - - - - - - -
2 3 - 2 4 0 0 - - - - - - -
2 4 - 2 5 0 0 - - - - - - -
2 5 - 2 6 0 0 - - - - - - -
2 6 - 2 7 0 0 - - - - - - -
2 7 - 2 8 0 0 - - - - - - -
2 8 - 2 9 0 0 - - - - - - -
2 9 - 3 0 0 0 - - - - - - -
3 0 - 3 1 0 0 - - - - - - -
3 1 - 3 2 0 0 - - - - - - -
3 2 - 3 3 0 0 - - - - - - -
3 3 - 3 4 0 0 - - - - - - -
3 4 - 3 5 0 0 - - - - - - -
3 5 - 3 6 0 0 - - - - - - -
3 6 - 3 7 0 0 - - - - - - -
3 7 - 3 8 0 0 - - - - - - -
3 8 - 3 9 0 0 - - - - - - -
3 9 - 4 0 0 0 - - - - - - -
S E C T I ON DE T A I L S
P r o p o s e dRe v i s i o n
Di m. %
( c m)
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
S E C T I ON DE T A I L S
q t y . c m r e v i s i o n
####### ####### #######
####### ####### #######
0 c m
S UGGE S T I ON
Z
S T A GGE RI NG
FAÇADE PROPERTI ES
1) Quant i t y  and di mens i ons  of  t he c omponent s  t o be us ed
Qt y
# XY( cm) Z( cm)
1
2
3
4
Joi nt  Di mensi on( cm)
Cor ner  El ement  Di mensi on( cm)
Out war d
I nwar d
End Component  1 Hei ght  ( cm)
End Component  2 Hei ght  ( cm)
2) Pr i or i t i z ed Component
3) Sec t i on Hei ght
c m
4) Cor ner  Coor di nat es
# X( cm) Y( cm)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
1
2
4
X Y
1 YANL I Ş YANL I Ş
X Y SumXY SumZ
2 YANL I Ş YANL I Ş YANL I Ş YANL I Ş
YANL I Ş YANL I Ş
X Y
4 YANL I Ş YANL I Ş YANL I Ş YANL I Ş
YANL I Ş YANL I Ş YANL I Ş YANL I Ş
YANL I Ş YANL I Ş
YANL I Ş YANL I Ş YANL I Ş YANL I Ş
SumXY SumZ St ar t  XY St ar t  Z
YANL I Ş YANL I Ş 0 0
Pt X Y Dx1 Dy1 Dx2 Dy2
1 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 0 0
11 0 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
18 0 0 0 0 0 0
19 0 0 0 0 0 0
20 0 0 0 0 0 0
21 0 0 0 0 0 0
22 0 0 0 0 0 0
23 0 0 0 0 0 0
30 0 0 0 0 0 0
25 0 0 0 0 0 0
26 0 0 0 0 0 0
27 0 0 0 0 0 0
28 0 0 0 0 0 0
29 0 0 0 0 0 0
30 0 0 0 0 0 0
31 0 0 0 0 0 0
32 0 0 0 0 0 0
33 0 0 0 0 0 0
34 0 0 0 0 0 0
35 0 0 0 0 0 0
36 0 0 0 0 0 0
37 0 0 0 0 0 0
38 0 0 0 0 0 0
39 0 0 0 0 0 0
40 0 0 0 0 0 0
Hei ght  1 Hei ght  2
#SAYI / 0! #SAYI / 0! #SAYI / 0! #SAYI / 0!
Comp Qt y
#SAYI / 0!
Hei ghtNon Modul ar
St ar t  XY St ar t  Z
0 0
SumXY SumZ St ar t  XY St ar t  Z
YANL I Ş YANL I Ş 0 0
Cor ner Cor ner Al l
| D | Out war d I nwar d Cor ner s Sec t i on Di r ec t i on
Out war d Out war d
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 1- 2 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 2- 3 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 3- 4 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 4- 5 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 5- 6 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 6- 7 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 7- 8 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 8- 9 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 9- 10 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 10- 11 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 11- 12 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 12- 13 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 13- 14 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 14- 15 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 15- 16 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 16- 17 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 17- 18 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 18- 19 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 19- 20 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 20- 21 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 21- 22 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 22- 23 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 23- 30 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 30- 25 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 25- 26 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 26- 27 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 27- 28 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 28- 29 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 29- 30 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 30- 31 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 31- 32 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 32- 33 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 33- 34 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 34- 35 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 35- 36 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 36- 37 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 37- 38 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 38- 39 NONE
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 39- 40 NONE
1s t  End 2nd End J oi nt Sugges t i on1
El ement El ement Pl an Di mens i on Chec k Quant i t y
0 YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
Sugges t i on 2 Sugges t i on1 Sugges t i on 2
Quant i t y Di mens i ons Di mens i ons Dx Dy
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
0 YANL I Ş YANL I Ş 0 0
Sugges t i on
Quant i t y X Y X Y X
0 0 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
0 YANL I Ş YANL I Ş YANL I Ş YANL I Ş 0
Coor di nat es Coor di nat es
Sugges t i on 
Di mens i ons
Sugges t i on I nput
Y
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Coor di nat es
I nput
CORNER
NO X Y X Y
1 0 0 0 0
2 0 0 - -
3 0 0 - -
4 0 0 - -
5 0 0 - -
6 0 0 - -
7 0 0 - -
8 0 0 - -
9 0 0 - -
1 0 0 0 - -
1 1 0 0 - -
1 2 0 0 - -
1 3 0 0 - -
1 4 0 0 - -
1 5 0 0 - -
1 6 0 0 - -
1 7 0 0 - -
1 8 0 0 - -
1 9 0 0 - -
2 0 0 0 - -
2 1 0 0 - -
2 2 0 0 - -
2 3 0 0 - -
2 4 0 0 - -
2 5 0 0 - -
2 6 0 0 - -
2 7 0 0 - -
2 8 0 0 - -
2 9 0 0 - -
3 0 0 0 - -
3 1 0 0 - -
3 2 0 0 - -
3 3 0 0 - -
3 4 0 0 - -
3 5 0 0 - -
3 6 0 0 - -
3 7 0 0 - -
3 8 0 0 - -
3 9 0 0 - -
4 0 0 0 - -
CORNER DETAI L S
I NPUT SUGGESTI ON
Sec t i on Modul e J oi nt Res ul t Pr opos ed Rev i s i on
Qt y Cor r ec t i on Di m. Di m. %
1 - 2 0 0 - - -
2 - 3 0 0 - - -
3 - 4 0 0 - - -
4 - 5 0 0 - - -
5 - 6 0 0 - - -
6 - 7 0 0 - - -
7 - 8 0 0 - - -
8 - 9 0 0 - - -
9 - 1 0 0 0 - - -
1 0 - 1 1 0 0 - - -
1 1 - 1 2 0 0 - - -
1 2 - 1 3 0 0 - - -
1 3 - 1 4 0 0 - - -
1 4 - 1 5 0 0 - - -
1 5 - 1 6 0 0 - - -
1 6 - 1 7 0 0 - - -
1 7 - 1 8 0 0 - - -
1 8 - 1 9 0 0 - - -
1 9 - 2 0 0 0 - - -
2 0 - 2 1 0 0 - - -
2 1 - 2 2 0 0 - - -
2 2 - 2 3 0 0 - - -
2 3 - 2 4 0 0 - - -
2 4 - 2 5 0 0 - - -
2 5 - 2 6 0 0 - - -
2 6 - 2 7 0 0 - - -
2 7 - 2 8 0 0 - - -
2 8 - 2 9 0 0 - - -
2 9 - 3 0 0 0 - - -
3 0 - 3 1 0 0 - - -
3 1 - 3 2 0 0 - - -
3 2 - 3 3 0 0 - - -
3 3 - 3 4 0 0 - - -
3 4 - 3 5 0 0 - - -
3 5 - 3 6 0 0 - - -
3 6 - 3 7 0 0 - - -
3 7 - 3 8 0 0 - - -
3 8 - 3 9 0 0 - - -
3 9 - 4 0 0 0 - - -
SECTI ON DETAI L S
#SAY I / 0 ! #SAY I / 0 !
#SAY I / 0 ! #SAY I / 0 !
SUGGESTI ON
Z
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